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I. INTRODUCTION. 

A quantity is anything, which may be regarded as being 
jhade up of parts like the whole. \Hamblin Smith, 

\ Thus, a sum* of money, the length of a rod, the weight of a sack 
of rice, a number of men, are quantities. 

A quantity is called a unit quantity [or simply a unii\ 
when it is used for the purpose of comparing [with its own] the 
magnitudes of other quantities of the same kind. [/. B, Loch^ 

* Thus, a rupee is used as the unit of money when we speak of 
a certain sum as three' yufirvs. A boy is the unit when we speak 
of a certain class in a school as containing fifteen boys. 

«l. That which indicates the magnitude of a quantity relatively 
to its unit is called a number. 

Thus, the number three indicates the relative magnitude of the 
quantity three rupees as compared with its unit a rupee. 

4. The Measure or numcrioal value of a quantity is the 
number which expresses how many times the unit is contained in 
the quantity. 

• Thus, if we use a yard as the unit of length, and speak of a 
certain length as five yards, the number five is the measure or 
numerical value of that length. 

Note. The numerical value of a quantity indicates Us relative 
magnitude. The absolute magnitude of a quantity is indicated by 
its numerical value and unit together. 

5. A number is called an abstract number, when it is not 
attached to any particular unit ; sis,fouj\five^ seven. 

6. A nuniber is called a conoreto number, when it is attached 
to some particular unit ; hSt/our liorses,/v^ men,, yards. 

T. Arithmetic is a part of the Science which teaches the use 
of nuiubeie. 

n. THE MEtHOD OF REFEESENTlNG NUMBER^ 
BY FIGURES. 

8. In Arithmetic we repreMntall ttumhers by tneaiis of the 
ten symbols orjf^res^ I, a, 4,‘ftA 7 » ft o, cnt(ea .riigita. The 

• Smt tune of these ere cft]^. iW digits « 

ust » celled sero, cipher o» i 


A, I 
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0 . Numbers from on% :to nhu are represented by the nihe 
significant digits taken in order. Thus 

one two three four five six seven eight nine. 

1334567 8 9 

111. All higher numbers are represented by two or more of the 
figures, the following convettiicn being adopted ; 1 

It is agreed that in a line of figures, the figure in the first place 
towards the ri^kt shall have its simple value,* and- shall represent 
so many niiita ; the figure in the second place from the right shall 
have ten times Us simple Viilue^ and shall represent so many tenso/ 
unifSj or tens ; the figure in the third place shall have fen times 
the value it should have in the second place or one hundred times its 
simple value^ and shall represent so many tens 0/ fens, or hundreds^ 
of units, or hundreda ; thus 435 shall express one hundred times 
four units, together with ten times three units and also five units 
more ; or in other words, it shall express four hundreds, three tens 
and five units : and so on, the value of a figure increasing tenfold 
at each step of removal towards the left.*^ 


11. The following table, called the Numeration Tablo» 
gives the respective names of places of figures representing a 
number. 



c 


* The value of a figjire which it has when it stands itself Is * 
called its si^U or intrinsic value. The value of a figure which it Has 
hi' j^iumuexice of its position in a line of figures is called 
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The periods which follow those in the above table are tvllions, 
quadrillions, quintillions, sextilUons, septillions, octillions, etc. 

IS. Tl^e symbol o has no value in itself and represents no 
number. In a line of ^figures, o in the first place (towards the 
right) indicates the absence of units ; in the second place, absence 
of^fens ; in the third place, absence of hundreds ; and so on.. 

Thus 

30 represents three tens and no units ; 

400 represents four hundreds, no tens^ also no units ; 

309 represenia three hundreds, no tens^ and nine units. 

ItS. It appears then, that numbers from to »//rf are re- 
presented by one figure ; numbers from t^n to ninety-nine are 
represented by two figures ; numbers from one hundred to nine 
liundted and ninety-nine arc represented by three figures ; numbers 
from 071 C thousand to nine thousand^ nine hundred and ninety-nine 
are represented by four figures ; and so on. 

t 

14. The method above explained of representing numbers by 
means of ten figure.^ and their combinations was invented by thfS 
Hindus. lUit Europeans call it the Arabic Notation because it 
was introduced into Euiope by the Arabs who had learnt it from 
Ihe Hindus. 


NUMERATION. 


15. Numeration is the art of reading a humber expressed 
in figures. 

Art. 9 enables the learner to rearf the numbers expressed by 
one figure ; and the following table will enable him to read the 
numbers expressed by two figures. 


10 ten 
ti eleven 

12 twelve 

13 thirteen 

14 fourtfen 

15 fifteen 

16 sixteen 

17 seventeen 
iS eighteen 
19 nineteen 
20, twenty 

et twenty one » 
*22 twenty-two 


23 twenty*ihrec 

24 twenty-four 
2S;tweiity-fi\'e 

26 twent>'-six . 

27 tii|pnt> -seven 

28 twenty-eight 

29 twent'yrnine 

30 thirty 

31 thirty-one 

32 thirty^two 

33 thirty^tliree 

34 thirt}Mfour 

35 thirty-five 


36 thirty-six 

37 thirty-seven 

38 thirty-eight 

39 thirty-nine 

forty 

4t jfbrt^^one 
-42 foiHy^two 

43 forty-three 

44 fbrty-four 

45 forty-fo?e 

40 forty-six , 

47 forty-seven 

48 forty-eight 
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49 foity-nine 

50 fifty 

51 fifty-one 

52 fifty-two 

53 fifty-three 

54 fifty-four 

55 fifty* five 

56 fifty-six 

57 fifty-seven 

58 fifty-eight 

59 fifty-nine 

60 sixty 

61 sixty-one 

62 sixty-two 

63 sixty-three 

64 sixty-four 

65 sixty-five 


66 sixty-six 

67 sixty-seven 

68 sixty-eight 

69 sixty-nine 

70 seventy 

71 seventy-one 

72 seventy-two 

73 seventy-three 

74 seventy-four • 

75 seventy-five 

76 seventy-six 

77 seventy-seven 

78 seventy-eight 

79 seventy-nine 

80 eighty 

81 eighty-one 

82 eighty-two 


83 ei 

84 e 

85 e 

86 e 

87 e 

88 e 

89 e 

90 n 

91 n 

92 n 

93 « 

94 n 

95 n 

96 n 

97 n 

98 n 

99 n 


ighty-three 

ighty-four 

jghty-five 

Ighty-six 

ighty-seven 

ighly-eight 

ighty-nine - 

inety 

inety-one 

inety-two 

Ineiy-three 

inety-foiir 

inety- five 

inety-six 

ineiy-seven 


16 , When a number is expressed by tlifee figures, the third 
figure from the right is read as so many hundred^ the two remain- 
ing figures being read together as in the above tabic. Thus 

the number expressed by joo is read one hundted ; 
the number expressed by 340 is lead three hundted and forty \ 
the number expressed by 452 is read four hundred and fifty two ; 
the number expressed by 607 is read six hundred and seven. 

17 . If a number is expressed by more than three figures, 
divide the line of figures by commas into periods of three figures 
each^ commencing from the right ; and read the first period 
(towards the right) as in Art. 16, read the second period as so 
many thousand^ ihe third perio<l as million^ the fourth as thousand^ 
the fifth as Ullion^ the sixth as thousandy and so on. The periods 
must be read off from left to right in order. 

Thus 

2y43S thousand^ four hundred and thirty-five’; 

23^204 isVead ‘twenty-three thousand^ two hundred and 
four’; 

234,021 is read Hwo hundred and thirty-four thousand mA 
twenty*one' ; • 

324,ioj47<)o4s r^ad Hhree hundred and twenty^four milUany one 
hundred and three thbusandy two hundred* ; 

36|204}340i 4}2,004 is read *thirty-six biliiofry two hundred and four 
^ thousand^ three hundred and forty miftiOHy four 
hundred and thirty-two thousand and lour.* 
f|Odo represents a thousand \ 
i,ooojj^ represents a milUpn ; 

a billioiu 
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EXAMPLES. 1. 

To he done first orally^ then in neriiing* 

Express each of the following numbers in words : 

1. lo ; i6 j 4^ ; 99 ; 76 ; 43 ; So; 3 * ; 62 . 

fi, too; III ; 902 ; 620 ; 300 ; 103 ; 234 ; 130 

2 . 9216 ; S40Q ; 5004 u lOir ; l1^;o ; 9000 ; 9999. 

4 . 12345 ; 20103 ; 40040 ; 50001.; 90600 ; 89346. 

6. 500000 ; 70S900 ; 10Z030 ; ^09809 ; 379586. 

7^34^5* ; 7090709 ; 9000000 ; 7800040 ; 3567891.. 

7 . 325^7892 ; 34083092 ; 90009000 ; 55500055. 

8 . 789345621 ; 390085000 ; 222000000. 

9. 7009056700 ; 3259287891 ; 8070088200. 

10 . 32500094001 ; 3085OV6008230 ; I35798642S123. 

11 . What is the local value of each of the significant digits in 
the numbersj 72, 359, 4203, 70809, 1300450789 and 307900407S023 ? 

12. What does each of the zeros in the numbers 20103,307005060 
and 300508230509 indicate ? 

13 . Express in words the least number of 6ve figures and the 
greatest number of four figures. 

NOTAriOi\r, 

18 . Notation is the art of representing by figures a number 
expressed in words. 

The method is as follows ; 

Begin at the left hand, and put down the rec^uiredfBgures in the 
places necessary to express th6 number, according to the' Numetn* 
tion Table ; and fill up the vacant places, if any, with ciphers. 

Thus,, to represent by figures the number, fivh mt/ZiWr, twenfy- 
thousands three hundred and four^ we put dpwn, 5 in the place 
of milUons or in the seventh place from the right, 2 in the place of 
tens of tko^ands or in the fifth place; 8 in the place of thousands 
or in the fourth place^ 3 inehe pl^ or in the third 

places and 4'. in the placed of units or in the first place ; and then we 
fin up the sixth and second plstcos with ciphers ; and the number 
in figures is 3628304. 

State in fibres : 

Thirteen ; seventeen ; nineteen ; tWelye 
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2. ^ Twenty-three ; thirtyfoiir ; forty ; twenty-seven. 

3. Seventy-seven ; ninety ; eighty-four ; sixty-three. 

4. Three hundred and forty-two ; four hundred and eighty-six ; 
five hundred and four ; nine hundred. 

6. Two hundred and three; four hundred and thirty; five 

hundred and fifty-five ; four hundred. ^ 

0. Eight hundred and ninety-two ; seven hundred and four ; 
six hundred and forty ; five hundred and twelve. 

7. Seven thousand, eight hundred and thirty-five ; nine thou- 
sand and twenty-eight ; six thousand and nine ; four thousand ; six 
thousand and eighty-five. 

8. Five thousand, nine hundred and ninety-two ; eight thousand 
and seventy-four ; two thousand and three ; four thousand and 
forty ; three thousand, four hundred and three. 

0. Twelve hundred ; eighty thousand and eight ; eighteen 
thousand, four hundred and fifty-four ; thirty-six thousand and 
twelve ; ninety thousand. 

10. Twenty thousand and seventy ; thirty thousand and eight ; 
fifty-four thousand, four hundred ; sixteen thousand and four. 

11. Four hundred and five thousand ; eight hundred thousand, 
and forty ; seven hundred and ^wo thousand and seventy-four. 

12. Three million, nine hundred and four ; nine million, four 
hundred ; fifteen million and fifty ; one hundred and eight million, 
three thousand and four ; four million and five thousand. 

13. Five thousand million, seven hundred thousand ami twenty- 
eight ; three hundred and fifteen thousand seven hundred and 
sixty-four million, nine tliousand and* three. 

^ 14. Three billion and fifty ; four hundred and five billion, ten 
million, twenty thousand and seven ; one billion, one million, one 
thousand ; six billion and six. 

^ 18. Five Imndred and twelve billion, two hundred and fifty-five 
thousand seven hundred and sixty-two million, seven hundred and 
thirteen thousand, four hundred and seventy -three. 

*^16. Twelve billion and twelve ; iseven hundred billion, seven 
hundred thousand and seven hundred ; three billion, three million, 
three thousand, three hundred and three. 

17. Seven^lhousand three hundred and five billion, five hundred 
and two million, six thousand and twenty-four ; forty-seven billion, 
tegr-seven million, forty-seven thousand and forty-seven. 

JpMS. Statd in figures, the least number of seven figures and the 
'latest nttnd]iei»of five figures. 

I 
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10 . One boy wrote 70007007 and another wrote 777 wheiF told 
to write ‘seven thousand, seven hundred and sevenMn figures $ 
what mistakes did they commit ? 


THE INDIAN METHOD OF NUMERATION 


• 19 . The following is the Indian Numeration Table in conimon 
use : 


U M 
V- P 

O o 
•o w 


nc 

c 

a 


tn 


XhU 
I 9 8 , 



B 


tn 

•3 

in 

U 

A 

re 

'o 

in cn 

^ in 
%n 9 

« « 
H-l 


7 6. 

5 4> 




The above number is read thus : 

One hundred and ninety-eight crores, seventy-six lacs, fifty^four 
, thousand, three hundred and twenty-one. 


Note. The Hindu names of places of figures are as follow r — 
(iashay shata^ sahasra^ lakkha (lac), nijut^ coti (cront^ 
•^yirbud^padma^ kharda^ nikharbay mohapadma^ sanku^ jaladhi^ 
madhya^ parard/iya. 


EXAMPLES. 3 . 

Express in words according to the Indian Numeration : 

1 - 345543 ; 302005a ; 7990570 ; 7050304. 

2. 12345678 ; 305750080 ; 45000000. 

3.7230078001 ; 7080904080; 3794857612, 

4 . 8274057009 ; 3500001230 ; SI03705040. 

6. 1204567890; 6000789000 ; 5010702009. 

' Express in figures : 

0 , One lac, fourteen thousand ; seventy-eight lacs ; fifteen lacs, 
four thousand and thirty ; seven lacs and seven. ^ 

7 i One crore, five hundred 5 twenty-eight crores, three lacs 
and four ; twenty crores ; one crote, one lac, one thousand and one* 

8 . 'Three hundred crores, five lacs, four thousand ; onehw 
dred and one crore, one lac, one hundred ahd oneh ' * 
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9 . Three hundred and twenty-eight crorcs, seventeen lacs, 
forty- five thousand, seven hundred and 'fifteen. 

10 . Seven hundred and five crores, seventeen lacs, twenty-four 
thousand, seven hundred and jthirty-eight. 

11. How many thousands are in a lac ? How many lacs in a 
million ? How many millions in a crore ? 

12. Read according to the Indian numeration the number-^ 
one hundred and three million, twenty-eight thousand, four hun- 
dred and one. 

13. Read according to the English numeration the number — 
one hundred and three crorcs, seven lacs, seven hundred and four. 


THE ROMAN SYSTEM OF NOTATION 

fJO. In this system the symbols chiefly employed are I, V, X, 
L, C, D and M which represent i, 5,^ lo, 50, 100, 500 and 1000 res- 
pectively. Again a bar placed over a letter increases its value a 
thousand-fold ; thus X represents 10,000. 


The following table will explain the method of representing any 
number by means of the ^bove symbols. 


I 

1 

XI 

II 

XXX 30 

CD 

400 

11 

2 

Xtl 

12 

XL 40 

D 

500 

III 

3 

XIII 

13 

L 50 

DC 

600 

IV 

4 

XIV 

14 

LX 60 

DCC 

700. 

V 

5 

XIV 

15 

LXX 70 

DCCC 

800 

VI 

6 

XVI 

16 

LXXX 80 

CM 

900 

VII 

7 

XVII 

17 

XC 90 

M 

1000 

VIII 

8 XVIIl 

18 

C 100 

MCD 

1400 

IX 

9 

XIX 

19 

CC 200 

MCM 

1900 

X 

10 

XX 

20 

CCC 300 

MM 

3000 

MDCCCLXXXIX 

1889 

DLXDCCXLII 

560743 


EXAUPLSS. 4. 

Express in Arabid notation : 

1, VI. 2 . IX. 3 . *XI- 1 X. 4 , XCtX. 

5 . LXXV. e. CCLXIV. 7 , DCIX. 8. DCLXIV. 

8. MCMXC. 10 . LXX. 11 . MMDCCLXIV. 

Express in l^otnao notation ; 

U, 44/ 13 - 66. 14 . 79 * 1 *- ^ 3 * 

l8/"i49« 17* 436* , 18 , 99a 19 . 13 jr, 

id S67a ai. 3^9- *8- 4S978. 88, loooQOO. 
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III. ADDITION. 

" ' ®l. Addition is the method of hiding a single number which 
is equal to two more given numbers taken together. 

The given numbers are called Bummands, and the single 
number obtained by iidding them is called their Bum or amount. 

8fe. The sigh +’ signifies that the two numbers between which 
it is placed are to be addedT Thus, 7 + 2 signifies that 2 is to be 
added to 7. The sign + is called the plus sign, and 7 + 215 
read “seven flm two.” 

The signs? stands for the words *’is equal to” or “equals.** Thus, 
2 + 3=* $ Slates that the suiu of 2 and 3 is equal fo 5. The sign — 
is called the sign of equality, and 2 + 3«5 is read “two plus 
three is equal to five” or “two plus three equals five.” 

^83. The numbers oue^ iwo^ ihree^ four^ Jive, etc. being taken 
in order, if we add the number orre to any one of them, we get the 
number next following: thus n-i«2; 2 + i«3; 3 + i«4; and 
so on. 

We obtain the sum of 5 and 3 thus : 

S + 3=*5 + 2 + i 

«5+i+i+i 

-6+1+I 

-7+J 


Results thus obtained are registered in the following table, called 
the Addition Table, which the learner should commit to memory. 


[ and 

2 and 


4 and 

5 and 

6 and 

7 and 

8 and 

9 and 

I are a 

I are 3 

1 are 4 ; I are $ 

1 are 6 ; i are 7 

r arc 8 

i are 9 

1 areto 

2 ... 3 

2 ... 4 

2 ... 512 ... 6 

2 ... 7 

2 ... 8 

2 ... 9 

2 • •• 10 

2 ...II 

3 ... 4 

3 5 

3 f > 

3 ... 7 

3 ... 8 

3 ... 9 

3 ...10 

3 ...II 

3 ...X 2 

4 ... 1 

4 ... 6 

4 ... 7 

4 ... 8 

4 ... 9 

4 ...10 

4 1 

4 ...12 

4 -.-13 

S ... 61 

5 7 

S ... 8 

S 9 

J ...10 

5 ...II 

5 »-t2 

5 ...13 

5 -*4 

3 ... 7 

6 ... 8 

6 ... 9 

6 ...10 

6 ...II 

0 ...12 

6 ...13 

6 ...14 

6 ...15 

7 ... 8 

7 9 

7 ...10 

7 ...11 

7 ...13 

7 ...13 

7 ...14 

7 ...1517 ...16^ 

3 ... 9 

8 e.eiP 

8 ...II 

8 ...12 

8 ...13 

8 ...14 

8 ...K 

8 ...164& ...17I 

9 ...10 

9 ...11 

9 ...13 

9 ...13 

9 *...14 

9 ...15 

9 ...16 



Example. Add 7 + 8 + 9 + 8. 

Process: . 7 + 8-15; iS+ 9 "* 24 ; i4+8-32*^iM. 

Note. As facility in mental addition is the basis of all accurate 
facility in the subsequent processes of Arithmetic, the pupil shouM 
have a sufficient number of exercises in mentgl addition before h<^ 
proceeds further. The use of fingers should be strictly prohibited. 








lO 


AlirTffMETlC 


' EXBBCISEB IN MENTAL ADDITION. 

N. B. The following exercises are not considered sufficient ; they ace 
intended only to show ihc nature of the'qiicsiions that might be asked. 

L What is the sum of 

(a) 2 and g ; 3 and 4 ; 8 and 7 ; 7 and 5 ; 9 and 9 ; 9 and 7 ; 
3 and 7 ; 8 and s ; 9 and 6 ; 6 and 8 ; 8 and 9 • 7 and 3 ? 

(/f) 10 and 7 ; 20 and 8 ; 30 and 6 ; 50 and 9 ; 70 and 5 ? 

(f) II and 6 ; 12 and 7 ; 26 and 4 ; 36 and 3 ; 72 and 7 ? 

15 and 7 ; 16 and 8 ; 23 and 9 ; 37 and 6 ; 85 and 9 ; 

43 and 8 ; 49 and 9 ; 28 and 7 : 68 and 7 ; 98 and 7 ; 99 and 9 ? 

2 . Add 

(rt) 5 to 7. to 17, to 27, to 37, etc. 

(^) 7 to 9, to 19, to 29, to 39, etc. 

(c) 8 to 8, to 18, to 28, to 381 etc. 

3. (a) How much do 1 and 2 make ? 3 and 2 ? 5 and 2 ? etc. 

(d) How much do 2 and 3 make ? 5 and 3 ? 8 and 3 ? etc. 
(0 How much do 3 and 3 make ? 8 and 5 ? 13 and $ ? etc. 

N, B, When the pupil ha? acquired aKttle facility Ihe above question 
may, with advantage, ^ put in the following form : 

4 . Count by increments of 6 starting at 4. 

Answer, 4, 10, 16, 22, 28, 34, etc. 

6. 1 have 10 marbles in one hand and 7 in the other ; how 
many marbles have 1 in all ? 

' 6. Twelve articles make a dozen ; how many in two dozen ? 

7 . Ram had 19 marbles and he has won 8 ; how many 
marbles has he now ? 

5. 1 have purchased a table for 16 rupees and a chair for 7 
rupees ; how many rupees have I spent in all ? 

9 . If mangoes are selling at the rate of 13 for the rupee, how 
many shall you get for two rupees ? « 

XO. John bought 25 mangoes and 9 oranges ; how many fruits 
did he buy in all ? 

*The following process in mental addition may be recommended for 
beginnezs : — 

I 54 - 7 «*i+ 5 + 2 - 20 + 2 -* 22 . 

/ Bui the pz^ess should be abandoned as soon as facility in addition 
PAS been i^oirdd. 
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11. You are 13 years old; your brother is 7 years older tham 
you ; what is the age of your brother ? 

12 . If I give you 20 rupees I shall have 15 rupees left in my 
purse ; how many rupees have 1 ? 

13 . A boy has lost 8 marbles and has 27 left ; how many had 
he at first ? 

14 . You have 23 marbles in your pocket ; I give you 9 ; how 
many have yon now in all ? • 

16 . A man bought 35 maunds of rice on a certain day, and 
9 maunds on the next day ; how many maunds did he buy in all ? 

10 . A man’s age is 47 years ; how old will he be 7 years hence ? 

17 . If yon buy 56 mangoes and your brother 8 more than yoi^ 
how many does yout brother buy ? 

18 . What is the number from which if I take 1 5 there will 
remain 60 ? 

19 . A man bought a table for 75 rupees and gained $ rupees 
by selling it ; for how many rupees did he sell it ? 

20 . A man gave 19 rupees to his wife, 7 rupees to his son and 
4 rupees to his daughter ; how many rupees did he give away in all ? 

21 . What is the united length of five roads tvhich are 1, 2, 5, 4 
and S miles long respectively ? 

22. 1 bought a book for 6 annas and a bottle of ink for 4 
^nnas more than the book ; how much did I spend in all ? 

23 . A man sold 9 oranges to \.o B 1 more than to A : how 
many did he sell in all ? 

t 24 . Ram bought 2 mangoes at 4 annas each and 8 oranges at 
one anna each ; hov? much did he pay to the fruit-seller ? ^ ^ 

25 . From a rope are cut off first 27 yards, then S yards, and 
there are 7 yards left ; what was the length of the rope ? 


24 ." In the case of largo numbers the proce.ss of addition is 
as follows : 


ExamflP. Add together 37 409 and 561 
We write down the numbers, one under another, thus 


378 

409 

56 


843 ^ 

S lacing units under units, tens under tens, hundreds under hum 
reds, and so on; and draw a line under the midwest line or 
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figures. Under this line we place the sum which is found in the 
following way : 

We first add the units, thus (8+^6) units»23 iinit$B2 
tens +8 units ; we place the 3 under the column of units and carry 
onxh^ 2 tens for adding to the column of tens. Next we add the 
lens, thus (2 + 7+0+ 5) tens — 14 teiis^i hundred + 4 tens ; we 
place the 4 under the column of tens and carry on the 1 hundred 
for adding to the column of hundreds. We then add the hundreds, 
thus (14*3+4) lumdreds^S hundreds': and we place the 8 under 
the column of hundreds. 

Mental Process : 8, 17, 28 ; 

car7 y 7 ^ 9 , 1 4 ; 

carp I, 4, 8. 

E354.MPLBS. 5. 


N, B. Sums should he^^^tated and the pupils required to road out 
the answers in words. The same sum may be given several times by 
altering the order of the summands. . ' 

Add together 


1. 3 

a. 6 

8. 

S 

4. 

7 

8. 

8 

5 

9 


7 


5 


9 

9 

8 


9 


8 


8 

4 

7 


7 


9 


9 

0. 56 

7. 73 

8. 

40 

9. 

90 

10. 

79 




37 


50 


H 

It 375 

is. 879 

18, 

79 

14. 

986 

15. 

984 

208 

82 


40 


74 ^ 


75 


190 


673 


999 



W* /5'<543 

W. / 429 


18. 

3098 

IS. 

4807 

. 348 

7 



207 


309 


9004 
iSSi 
so.' 98 

4«7 

350 

9 


JSt 






ADDITION 

. *8 

8fiL 9«^ 
30054, 
5028 

i ^9 

c ^939050 

rw ^7 

700^7 

34003 

* 404040 

30 ^4^89*4/^’^ 81* 
^ 5893679 

8279563 

9538789 

3474923 

8^23463 

95W3SO 

0984721 

8365902 

7650729 

8472038 

5679*24 


FindiJ|tf sum of ^ 

^4, 97056, 48, 397834 <ind 909 


s 83 73568, 9>34o, 8654, 76, 703 aid 98. 

34 74, 79048, 309, 80003S 1 , 43 and 3002. 

85 300, 785, 89763,^, 1234?, 207 w»d 20708 

I lod^ the value ^ 

8® 1 432398 +7WPR^!n-/'^ ^ 

87 »C '••8200+ 7396 +97+2 

88 . 3 + 309 + 294 »' 3 o 58 ps +5253 + soo 

^30 ^ 87 +»|«e^+ 8<»234 + 10:01 + 34567 + 9 

34 56 + 456 + 56 76000 + 9 SaX 3 t 48 q * 

*'1' 41, 4dd togethMHTOiSMIvmi,' nuHiber* seTOnty-nmc 5 three 
thousand, four btfhdted and mty , sixty six thouband, six hoadiud 
and ninety four ; four thou'l^nd and four , eighty 

48 , Find the total of— silt hundred and nmetjT'fwo 7 four lam^ 
fdtt'yfive thousand and seven , nine!) eight lacS| aeven hundred ; 
forty-five j seven * 


48 . Find the amount of>~sevou hundred and toilUom, 

seveiyty-four thousand, uide huOdtcd and Sixty-twOj eighty-si\ 
five hunelted and four , twelve unllion, seven tnotiaaad 
ai o ' B i Rt e ; ninety-one , seven mtihon and seven, 

44. How much ate tuneteen+seven lacs, seven thousaiMl Mid 
sMltttt + tbme hnndtfed and four o ores, seventy four tact and 


lats, aMht thousand add. eight 


tWeatynwe i 4 > eight crores, eig 
d| seven fhonsaad, seven bimdr 
mu- hin|dted AfsS >e«ed ? 

fluththe Mhoont of 74, 

, 378 <»S® 9 ». 7923000 

^no.-^bet it the number from 
* h’as born In 1856 

|flhw7 ^ 3 (<i<^y 2 i ^eVueryg 



Uc«, ^ 

im* t* 930 , 9 >^ 

<»>»«( 

' i 3 n>* 
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4 &P State how many boys are in a school in which there are 
125 in the first class, 87 in the second, 96*10 the third} 107 in the 
fourth, 70 in the fifth and 256 in the otbbr classes. 

50 . A garden contains 327 mango trees, 704 cocoanut trees, v 
456 date trees, 528 orange trees and only 2} tamarind trees : how 
many tr^s are there in all ? 

ob** A certain town contains 87,903 Hindus, 48,093 Maho- 
medans, 723 Kuropeans, 1,309 Eurasians and 159 other races ; 
what is the total population of the town ? 

f 52 , A gentleman bought three pieces of land in a town for 
9,700 rupees ; he built a house on one piece at a cost of 7.825'' 
rupees, another on the second piece at a cost of 21,750 rupees, and 
a third on the remaining piece at a cost of 2,729 rupees : what sum 
did he spend in all 

53 . \Ve imported 53,89,082 maunds of sail in January 1885 ; 
7,09,280 maunds in, February and 10,94,803 maunds in March : 
what was the entire weight imported in the fust 3 months of 1885? 

64 . 1 bonglit four baskets of mangoes ; the first contained 246 

mangoes; the second 319; the third 191110x0 than the second • 
and tht fourth as many as the first and second together*, how 
many mangoes did I buy ? 

66. What is the luimbf.r frQin which if I first take 70835 and 
then S5679, there will remain 7040? 

IV. .SUBTRACTION. 

^ 5 . Subtraction is the method of finding the number which 
is left when the svialler of two given numbers is taken from the 

The greater of the two given luinibers is called the iniuuond» 
the less is called the subtrahend, and the number found by sub* 
traction is called the remainder or difference. 

The sign - , placed between two numbers, signifies that the 
second number is to be subtracted from the first. Thus 7">| 
signifies that 4 is to be subtracted from 7. The sign - is called 
the minus sigHi and 7 - 4 is read ‘‘ seven minus foor.” 

M. It follows from the definition of subtraction that it is. the 
process of finding the number which must be afided to a’^itiei) 
number to* make "-a larger given number. Hence sublractiot) i$ 
sometimes called ^mplementary addititm, 

* We are able to subtract a small number from another, from the 
known, results of the Addition Table. 

7 -4“3, because 4 + 3"*7* 
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EXEBCISES IN MENTAL SUBTRACTION. 

1 . Take 3 from 8 ; 4 from 9 ; 5 from 7 ; 6 from 9 ; 5 from 8, 

2. What is the difTfeienre between 10 and 6 ; 12 and 8 ; 6 and 
9 ; 13 and 7 ; ii and 6 ; 16 and 8 ; 18 and 9 ; 15 and 7 ; 17’ and 8? 

3 . How many does 7 leave from 2S ; 5 from 37 ; 6 from 56 ; 

7 from 99 ; 3 froth 57 ; 8 from 88 ; 6 from 49 ; 4 from 26 ? 

4 . Subtract 9 from 22 ; S from 35 ; 7 from 42 ; 6 from 5t ; 5 
from 60 ; 4 from 73 ; 8 fioni 86 ; g from 92 ; 5 from 81. 

5 . (a) What remains wlieri we take 6 fi 00130, 6 from 24, 

6 from 18, 6 from 12, 6 from 0 ? 

(/>) What remains when wc lake 7 from 100, 7 from 93, 

7 from 86, etc. ? 

(f ) Count by dccicments of 6 commencing; ai 100. 

Ars. ioc\ 94, S8, etc. 

6. Take 7 from the sum of 5 and 6 ; 9 from the sum of 6 and 

8 ; 6 from the sum of 5 and 4 ; 8 from the sum of 6 and 7. 

7 . A boy who had 1 5 marbles has lost 8 : how many has he left ? 

8. I have 17 rupees in my purse ; if I give yon 9 rupees, 
how many rupees slu'd I J have left ? 

9 . Your brother’s age is 14 years; you ares years younger 
than he : ht)vv old are you r 

10. Tn a class there are 19 boys on the roll*^ cm ^ certain day 
6 boys were absent : how- many were present ? 

11. A man had 16 rupees ; he gave 7 rupees to his wife and 
the rest to his son : how juticIi did ilic son get ? 

12 . A man bought a table for 19 rupees and sold it for 25 
rupees ; how much did he gain ? 

13 . There .nre 37 mangoes on a tree; if 8 be plr*i:ed, how 
many will be left ? 

14 . Ram has 48 uiarbles ; if Gopal had 9 more than what he 
now has, he would have as many as Ram ; how many has Gopal ? 

16 . I have 16 marbles ; John has 28 ; how many more should 
1 get to have 8s many as Jolm ? • 

‘^ 7 . In the case of large numbers ilie process of subtraction is 
4 s fojlovvs : • 

'iff * 

JSxarnfile 1. Subtract 34 from 86. 

We place the smaller number under the greater, as in ^ 
Addition. We now take 4 units from ‘6 Units, and set M • 

the result, winch is 2 units, under the column ofuniVs; 
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next, we take 3 lens from 8 tens, and set dowi^he result, 5 tens? 
under the column of tens. Thus the remaindeyobtained is 52. 

4 * 

Example 2. Subtract 368 from 952. # 

Here, proceedings as in the previous exai^le, we meet 952 
with the difftcuUy of taking a greater digit fmn a less, and 368 

to get over this difFicully we avail ourselves of the< following cgj* 

principle, usually termed borrowing: The minuend and 
subtrahend may be increased by the same number without altering 
their difference ; and we reason thus : 

We cannot take 8 units from 2 units ; we therefore add 10 units 
to the 2 units, making 12 units, and wc take 8 units from the 12 
units, and set down the result, 4 units, under the column of units. 
Having increased the upper number by 10 units, we add, by way of 
compensation, 1 ten to the lower number, changing 6 tens into 
7 tens. Wfc have now to take 7 tens from 5 tens, and as we cannot 
do so,, Wikdd 10 tens to the 5 tens, making 15 tens, and we take 
7 tens from the i S tens, and set down the result, 8 tens, under 
the colimm of tens. Having increased the upper number by 10 
tens, we add, by way of compensation, 1 hundred to the lower 
number, changing 3 hundreds into 4 hundreds. We now take 4 
hundreds from 9 hundreds, and set down the result, 5 hundreds, 
under the column of hundreds. 


Note. Instead of the above process it will be practically con- 
venient to determine bow much must be added to the subtrahend 
to make up the minuend. . 


Example^ Subtract 576 from 829, 

We are to find the nunvber which being added to makes 
up 829. 

WiB'place the smaller number under the greater, as in Addition. 
We^v/ see that 6 units + 8 units » 9 units; vre therefore « 
set'down >hc 3 under the column of units : next, 7 tens +5 
tens«<*i2 tens ; we set down the 5 under the column of tens, 
and ctbrry. t hundred : then, (f + 5) hundreds f 2 hundreds «• *53 
, 8 hundreds ; we set doi^n the 2 under the column of hundreds. 

^MesitaVPrpcess : 6 and 3 are 9 ; . . 

7 ahd & are l a ; 


carty i, 6 apd 2 are 8. 
. P«t^m-they«lloma^ subtractiim ; 

' Ai wmA ’ 
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>7 


fa- 


ll.. 


64 

39 

795 

606 


7 .,/ 97 


• 12 . 


10 - 45380 

.* m- 


17 . 


480. 

’32? 

/' 54 <j|o /I8. 

t 7073 


8. v »'86 

■78 

13.* 977 
7.99 


9i 94 

Is 


10 . 93 
60 


14 . 


S43 

384 


16 . 


84311 


19 X 85858 
' 58585 


904 

i!9 


20 .^ S 43 at 

12345 


789356 23 . 
99999 


708093 

?0503 


24., 


'82439 -76893. 


81.^30004 22, 

aa.« 

28./^ii90356 - 82789. 

“■'SO. 1099^7999999 
32 . 1 780004-* 389310. 
h 34 . 

numbers to make the sum equal to a luHilon ? 


80 5 400 2 5 . 1 ^ 7000203 
70053 50C956 


27 . 93406-7990. 

20. 80000-76458, jf ' 

31. 7 ^?? 77 P“S 8889 . 

33 ; { 100956 - 

Wiiat number must be added to each of 
. .1 _i . s 30^5,9475,99446 


and 43500. 

36 . \Vliat number must be taken from 93S67 to leave 903 ? 

36 . By how much does a lac exceed twenty-nine ? 

37 . By how much is a crore greater than one thousand and one ? 

38 . By how much is seventy-nine less than ten thousand ? 

• ^ 38 . The Duke of Wellington was born in 1769 and died in , 
1852 ; how old was be at his d^ath ? 

'/ 40 . Sir Isaac Newton died in 1727 aged 85 yesirfe : when was 
he born ? 

4 L . Mount "Everest is 29,100 feet high *, Kinchifl|ia^i^a is ^8,177 
feet h%|!^ by hoir many feet is the former higher latter ? 

the Receipts of a railway company are^ rupees 

and the ,expen5es 2^1^,769 rupees, what are the prol^ ? ' 

; A metebant bought ^oods. for 3^000 ttipeea sold them 

' ^,44;. S4d'’'fupees 

to clear axdebt ^ lo^bpo rapees^^ fcow:mbch hive f-l 

oi-twb liquibcts tafO^eTi;, iutijl 
b4iri«7;|^ji(^; wbat i*thes(nsL%r-mml^.? :f 

VI^At-; iKimber moat . b^. b’oni '7389^j.^iy^ . 

;;ni9ia&^;iRrijr b».99i^ ? - 
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48 . Find the difference between the sum and difference of a ' 
million and a thousand. 

49 . A has 39,876 rupees ; B has 3,758 rupees less than A ; 
and C has 876 rupees less than B ; how much has.C ? ' 

50 . A boy when told to write Hhree thou%nd, four hundred 
and five* in figures wrote 30004005 ; how iniieirmore did he write ? 

61 . A boy wrote 500403 when he was told ?l||^ite %fty 
lacs, four thousand and three’ in ' figures ; how muoPlcss did 
he write? 

^8. The number to which the sign 4 is prefixed is called .a 
positive number ; and the niimber to which the sign - is prefixed 
is cafled a negative number. If no sign is prefixed to number 
it is to be considered as positive. Numbers connected by the 
sign 4 or - are called terms. 

The moip convenient method of finding the value of an expres* 
stem (in which several numbers are connected by the sign 4 or — ) 
is to fiud the sums of positive and negative numbers sepa lately 
and then to take their difference. 

Example, Find the value of 273 - 369 4 82 1 - 403. 

. Now, 2734 821 *=*1094 ; and 369 + 403-772 ; 
the result required »= 1094 - 772 — 322. 

EXAMPLES. T. 

Find the value of each of the following expressions : 

L 973-7244-2o<>. 

2. 7«965 -879s -7386. 

3 . 8703 - 7935 + 3002 - 1030. 

4 . /i 600-- 924 - 300 - 88. 

*/ 94567 + 3 * 85 -77777 -304 +64- 

6. To 753^98+7 1 first add 329, and then take the difference 
of 720 and 699 from the sum ; what is the result ? 

7* I 3 y how much is the difference of 7203 and 4980 less tliark 
their sum ? ® 

8 . By how much does the sum of 7985-899 and 7003 exceed 

their difference ? 

c 

> 9 , ^Thc greater of two numbers 13^4047, and their difference 
is 909+350 ; - what is the other ? 

10 What number must be added to 329+408-540 that the. 
0m mavbO-one lac ? '• 
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V. MULTIPLICATION. 

Multiplication is a short method of finding the sum of 
a certain number* of repetitions of a given number. 

The number to be repeated is said to he muitifiltediby the 
number which indicates /ww often it is to be repeated. Thuss 
when 4 is jjpuUiplied by 3, the result is 4 + 4 + 4 or 12. 

The number which is miijtipliod is called the multiplicand ; 
the number by which it is multiplied is called the multiplier ; 
and the resulting number is called the product. 

The sign of multiplication is x. Thus 7x4 signifies that 7 is 
to be multiplied by 4, and is read “seven into four” or “four limes 

seven.” Sometimes a dot ( . ) is used instead of x. • 

• 

30 . The multiplier and the muUiplicand may be interchanged 
without altering the value of the product. Thus 3X4<»4X3 ; for, 
3X4=-3 + 3 + 3 + 3 «i 2, and 4X3«4 + 4 + 4«i2. 

The multiplier and multiplicand arc called factors of the 
product* 


3 t. The following Multiplication Tables must be committed 
to memory by the pupil. 

.V 

. First Table. 


1 

I 

2 

3 

4 

5 

6 

B 


B 

m 

Once 

> 

2 

3 

4 

5 

0 

7 

8 

9 

10 

Twice 

2 

4 

6 

8 

10 

12 

U 

16 

iS 

20 

3 liinos 

3 

6 

9 

12 

^5 

xS 

21 

24 

27# 

30 

4 times 

4 

S 

12 

16 

20 

24 

28 

32 

36 

40 

5 times 

5 

10 

IS 

ao 

25 

30 

‘35 

40 

45 

50 

6 times 

6 1 


jiS 

•24 

30 

36 

42 

48' 

54 

60 

7 times 


1 

14 i 

21 

2S 

35 

42 

1 

49 

Ic 

^3 

70 

8'tim^s 

y 

x6 

24 

32 

L 4 ^ 

4S 

56 

04 

•72 

8O' 

9 times ^ 

9 

"Tr 

*7 

36' 

45 

54 

63 

72 

Si 

90 

^ JO times 

■ 

10 

20 

30 

40 

50 

60 

•70 

89 


too 
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Second Table. 



I 

2 

3 

4 5 i 6 ! 7 


9 

10 

II times 

11 

*2 1 33 

44 1 55 j 66 i 77 

88 

99 

110 

12 times 

12 

24 j 36 

48 1 60 

72 84 

96 


120 

T3 times 

13 

26 1 39 

5* i 65' 

78 1 91 

104 


*30 

14 times 

14 

28 1 42 i I 70 

84 98 

112 


140 

15 times 

IS 

30 i 45 ; 60 j 75 

90 105 

120 

135 

150 

16 times 

.6 

32 

48 64 j 8 q 

96 112 

l!!! 

144 1*60 1 

17 limes 

17 

■ 

34 

51 ‘ 68 1 85 

102 .119 

j«36 

153 

170 

18 times 

iS 

36 

54 j 72 i 93 

108 126 

ji44 

162 

iSo 

19 times 

19 

38 

57 ! 76 1 95 

114 133 

152 171 

' 

190 

20 times 

20 j 40 

60 80 jK)0 

120 140 

160 i8o I200 

' 1 


■-» -i 1. * 

Third Table. 



11 

12 

13 

«4 

'5 

.6 

*7 

.8 

•9 

20 

II times 

X21 

132 

*43 

*54 

165 

176 

187 

1981209 

220 

12 times 


144 1 156 

168 

180 

192 

204 

216 ! 228 

; 

240 

I3<me8 



169 

182 

*95 

2OS 

221 

234 

247 

260‘ 

14 timiis 

. 




195 

210 

224 

238 

252 

266 

280 

■ 

15 times 





225 

240 

255 

270 

285 

300 

X6 times 




1 

e 1 

r - 

236 1 

272 

288 

304 

320 

17 times 1 





1 


289: 

!9E 

323 

340 

18 timet 

.-i ^ 








34a 

360 










36* 

380 



• 






Lmmm 


400, 
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EXBBCISE3 On'tHE MULTIPLICATION TABLE. 

(Oral). 

1 . How much is 7 limes 6 ? 8 times 9 ? 12 times 12 ? etc. 

2 . Multiply 12 by 8 ; 9 by 7 ; 16 bv 9 ; etc. 

3. \yhat is the product of 9 and 9 ? of 16 and 6 ? etc. 

4 . / the sum of 6 repeated 9 times ? is repeated 8 

•tiines ? 

5 . AlWHpbmber is as great as 10 times 1 1 ? 7 times 9 ? etc, 

0 . Ij^Hbys have 6 marbles each| how many have they all 
together 

7 . How many rupees are there in 12 boxes, each containing 
II rupees ? 

8. Sixteen annas make a rupee ; how many annas are there 
in 5 rupees ? 

0 . Fifteen boys sit on each form in a school, and there are 
fifteen forms ; how many boys are there ? 

10. The multiplicand is u and the mnhiplier is 13 ; what is 
the product ? 

11 . The factors of a product are 9 and 19 ; what is the product ? 

12. Wlien mangoes arc 20 for a rupee, how many can you buy 
for 5 rupees ? 

. 13 , There are 7 days in a week ; how many days are there in 
8 weeks ? 

14 . In a house of 4 stories there are 15 rooms on each story ; 
how many rooms are there in the house ? 

15 . If a cow be worth 1 5 rupees, how much will you have to 
pay for 9 cows ? 

16 . On a page of a book there are 17 lines, and each line con- 
tains 19 letters j how many letters arc there in the page^ 

17 . By how much is 7 times 11 less than 90 ? 

18 . By how much is 3 times 16 greater than 35 ? 

19 . What number exceeds g times 9 by 19 ? 

20 . H«w many legs ha^e 7 horses and 3 cows got altogether ? 

iW, We now proceed to show how large numbers are multiplied. 

Example* Multiply 2095 by 3, 

y 7 e arrange the numbers thus /. 

3095 
I 

6285 product* < 
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The product is found in the following way : rr 

3 tinjcs 5 units is i6 units ; we set down 5 in the place of units, 
and carry on i for adding to tens : next, 3 times 9 tens is 27 tens, 
and adding i carfietf, the result is 28 tens ; we set down 8 in the 
place of tens, and cany 2 for adding to hundreds : next, 3 times 
o is o,* and adding 2 carried^ the result is 2 hundreds ; we set 
down 2 in the place of hundreds : then, 3 times a ttug|||^d3 is Q 
thousands ; and we set down 6 in the place of thql^lKF ''{'hue 
the product is 6285. ' 

Mental Process : 3 times 5, i 5 ; 

carry i, 3 times 9, 28 : 
carry 2, 2 ; 

3 times 2, 6. 

N. B, The student will see that the above short process is sub- 
stantially the same as the following extendwl process ot addition. 

209s 

2095 

628*5 


VXAMPXiES. 8. 


ft 

Lt 

1. 

'ultiply 

23 by 2. 

#2- 

32 by 3. 

8. 

21 by 4. 

4 . 

39 by S- 

6. 

47 by 6. 

6 . 

58 by 9. • 


98 by 8. 

8. 

76 by 9. 

9 . 

8S by 9. 

10 . 

329 by 3. 

IL 

405 by 7. 

’ 12. 

879 by 9. 

18 . 

3245 by 6. 

14 . 

7089 by 5. 

■ 1'6. 

9206 by 8. 

16 . 

78956 by 4- 

17 . 

8903s by 7. 

18 . 

85503 by 9. 

19 . 

34070 by 2, 

3f 4, 5» 7i 

8, 9. 




20 . Find the value of 725 + 725 + 725 -h725-h725. 

S 3 . If we write a cipher to the right of a number its value is 
increased tenfold ; hence, when we multiply a number by 10, the 
product is obtained by annexing o lo ^he number. 'Ilius 23X 10 
■■^30. Similarly, when we multiply a number by 100, 1000,... the 
product is obtained by annexing 00, 000, ...to the number. 

Also, if we^ave to multiply a number by 30, we may first 
fntiUipl]( it by 3, and then annex o to the result : the final result 
will be the proauct required. So also, if we have to multiply by 
300^ we muUtply by 3 and then annex 00 to the result. 

♦ dx 3*0 ; for ^o+o=»a 
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Multiply 329 by 600. 
Process : 329 



duct of 


too 

197400 Arts, 

EXAMPLES. 


2. 

•703s by 40. 

3 . 

3905 by 50, 

6. 

39 by 900. 

0. 

8329 by 70a 

8. 

Q004 by 9000. 

9 . 

30503 by 6ooo, 


34 . It is clear from the definition of multiplication that, if we 
have to multiply a number by 5, we may multiply it separately by 
2 and 3, and tlien add the two results ; the final result will be the 
product required : if we have to multiply a number by 23 we may 
multiply it separately by 3 and 20, and then add the two results. 

Example 1, Multiply 728 by 329. 


728 

51 ?. 

6552=9 product byimiM. 
14560= „ r, 

21840 0^ „ „ 300. 

239512 ^product by 329. 


72S 

3 ?? 

65^2 

145 ^ 

2 184 

2395 * 2 . 


Here, to obtain the product of 728 by 329, we multiply 728 by 9, 
20 and 3c^ separately, and add the three results. The partial products 
are found by the methods explained in the two preceding; articles* 

In practice we do not annex the zeros in multiplying by 20 and 
300 (because they have no effect in the addition which we perform 
afterwards) and our work stands as at (B). ^ 

Observe that the multiplier must be placed under the multi- 
plicand as in Addition ; also that, in all cases^ the first figure on 
the right of each partial product must be placed in the same verti- 
cal column with the figure by which the product is obtained. 

Noto 1 , We may multiply by the figures of the multiplier in 
any order we like, bearing in mind the foregoing observation* 

(I) 728 (2) 728 

3£9 329 • 

"’1456 by 2, 2184 by 3. * 

2184 by 3. 

6552 by 9- ’ 

239512 ' 2395 *Al[ 
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IfOte 2< Wh«n the tni'Uipher or n i<ltiplicat)d or IjHPend 
with ciphers, it is convenient first to emit t1 cm in noiki^ and 
then to annex as many cipheis to tie product as have been 
omitted. • • ^ 

Example 2 Multiply 37008 by 4203 ; 4309 by ta iOQ,; 8flo liy 
243 ; and 40300 by 4370. ' 

(«> 37008 (2) 4309 (3) 290 


4*03 

111024 

74016 

14803a 

JSS5446a4 


12300 

12927 

8618 

‘^309 _ 

53000700 

BZA.MFLEB 


gfllform the fbHowra^niaUtplications 

^jlr^904X98 4r**740K69> 

4973 >4345 JJ^762 X 904 

^8463x340. *^|!^59)t$oo9 

' ^ , ^^>1^407 X 6050 

' llP^634ooX7o6o| • ^l4tA|||M8 X 90072. 4^0390X8907. , 

W.j|'«S73OS&KgbQ082 ^^147 • 739o2S0X3C09ddi9, 

‘'11.^^76507x3^1. ^0 370ox8a9O2500eyy 

978^53 w *l 370304 X 6070370 , 

tHk |20?6 Sox 9 oo 6 o. 3itiJ>«4Si9a Kioo)^ ' 

JM* •|feoo^*7<!»aoB ^-IJi 3ai^$Q>, 

3S7S8x 6570009. ^ 5^7. 909030x400800^ 

Obtain tboibUowing products by using one line pf muMtitilcntieb 

«l^< /* / / 

" W , ^399xir 29. 5809x19. 90. 79104x13.4 

91. 7082x14. 92. 4890x15. 88.j|789)K.t6. 

94. t3l7(i^47* 80. ‘ itaffoxti , 89.^^69l9< 

87. t)iwteflMi93|)l«9{a«ira|iM,4 bOlPdhmyiSes 499 

» 7 :; 


japorm the 
%m 7 S*U 
(jr 4973X345 


74 .J»«x 7 o 8 


^{^..^762x904 

^1^8463x340. 


7»a4Xi3.j 



MtrLTfPUCATlON 


/hat IS the weight of 739 bags of rice, each Ti^en|^ 
aSaBWEis? * ^ • 

^ 42 . How many lupees must be paid for 6 elephants at 3479 

irapees each, and 16 horses at 765 lupees each } * ^ 


» 4i 



item has a leak by which 78 tolas of water come out 
iull cistern fs emptied \n 4% hours, how many tc^fts 
cistern hold ? 




Find the ooatinued produtst 

28 bv 8, and the product by 3, the 
ing 672. • 

EXAMPLES. II. 


28 

8 

224 

3 

672 


vtfw- 


Find the following continued pioducts : 

1.127x8x2. 2/703x85x79. 8. 8050x70x30. 

. ^‘1^9x85x76x5 8.^ 32 < 5 S»« 9 x 8 x 5 Al 99 X 88 X 773 K 66 . 

7. * How much ft twice nine timcl se\’cnty*thrce ? 

84 A day contains 24 hours, «n hour retains 60 minutesiaild a 
minute contains 6p sec<x»ia { how m^y seconds are there In a d;ty ? 

> 8 5 tolas make a chatak t io^feitak(|nake a seer ; 40 seasi^ 

|ke a maund : how many tolas are there in a tnaund r 

| 0 > A book contains 329 pages, eaclj page contains 27 Unes, 
and each line contains 45 letters ; bow tjnany letteis arc there in 
the whole book ? 1^ 

It. How many mangoes aic there on a free which Ms 49 
branches, each branch containing 325 mangoes ? 

18 . In a radwaytti^ there m 46 carriages ; ea^ cetrjagi 
has 4 eoippaftmeiit$ j and each compartment contains 8 i^persoptrjt 
boirnSiany a«e there m th^ train T 

equal to 

PS -V 

WMUttW^ ttiW ptivtr its Ottb*. TheiwiKibWf^l^isO^Ss 

«i3Pf$U jfri# ’ ‘ 

<yirtb 9 } 4 ^ is »s,d to 4.|* 4 ; f “4* ^ _ 

4^4*44 i wtii «o ®?* %»!»“ a. 

u;a u!K*“ ^ ******** *'****^ * »«*» *» <f»Hl 
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EXAMPLES. IS. 

Find the square of 


1 . 

3, 4, 5.-*9, 20- 

2. 

24. 

3. 50, 

4. 

68. 

6. 

100. 


.7. 

248. 

Find the cube of 

8. 

729. 


10, 

3» 4 i*-** 9 j 20. 

11. 

93- 


13. 

879. 

14. 

555. 



4 16. Find the value of 252 + 40*- £2* +2*. 

• 

VI. DIVISION. 

Division is the operation by which we find how often 
one given number, called the Divisor, must be subtracted from 
another given number, called the Dividend, so that the Ro> 
tnainder, if any, may ^ less than the first given number. 

The number of times the subtraction is pei4brmed is called the 
Quotient. 

It will be found thtit 7 units can be subtracted from 30 units, 

4 times, and that then 2 units out of 30 remain over. Hence, when 
jo is divided by 7, 30 irthe Mvidend^ 7 is the divisor^ the quotient 
IS 4 and the remainder Is 3. , , 

The sign of division Is +. Thus 30+7 signifies that 30 is to 
divided by 7, and is read “30 divided by 7” or simply “30 by 7.*’ 
The symbol is also used to denote ihp same operation of 
division. 

38. It follows from the definition of (division that 

Divisor x Quotient + Remainder — Dividend. 

When there is no remainder the division is said to be ozact. 
In this case division may be explained as Uic inverse of multiplica- 
tion, the quotient being the number whose product by the divisor 
is the dividend. 

39. By division we break up i number (dividend) into equal 
parts i if the divisor represents the magnitude of a part, the 
quotient gives the number of the parts ; if the divisor represents 
the number c€ the parts, the quotient gives the magnitude of one 
of the parts. 

• EyiampU r. 30 oranges are divided among boys so that each 

gets 7 oranges ; bovr many boys get a share f (Ans: 4 boys, 
z oranges repitdnder). 



DIVISION 


wTWny d< 


2. 30 oranges are divided equally among 7 boys 
howTHffiy does each boy get ^ {Ans, 4 oranges each, 2 oranges 
remainder). 

^ B, The teacher should explain how in both of these cases the 
.^Iresult may be obtained by repeated suhtiactiuns. 



vision of numbers not greater than 400 by number^ 
Ho is effected^ by means of the Multiplication Table. 

|Vide 59 by 7. 

I to find how often 7 may be subtracted from 59^ 
Is, /fiKi' mtiny ihnes 7 is conitiincd \n 59. 

Und the quotient and the remainder by successive sub* 
tractions of 7 from 59. But we are saved the trouble of repeated 
subtractions by usin^ a known result of the Mnliiplicuiion Table. 
Thus, since 8 times 7 is 56, 594-7 gives 8 as quotient and 3 as 
remainder. 


EXESRCISES IN MENTAL DIVISION. 

1 . How many times is 5 contained in 30 S in 72 ? 9 in 54 ? 
14 in 14 ? 16 in 128 ? etc. 

2 . How many times can you subtract 7 from 56 ? 6 from 48 ? 

9 from 81 ? 18 from 306 ? etc. 

8. Divide 84 into 7 equal parts ; 104 into 13 equal parts ; etc. 

* 4 . What is the fourth part of 36? sixth part of 54? twelfth 
part of id 8 ? etc. 

5 . In 54 how many times 4, and hoW many over ? how many 
times s, and how many over ? etc. 

6 . What is the remainder when 7 is snbt^H^tcd as often as 
possible from 64 ? 6 from 42 ^ S from 84 ? etc. 

7 . Find the quotient and remainder When 43 is divided by 6 ; 
70 by 8 ; 85 by 9 ; 190 by 16 ; etc. 

8. How many limes docs ilie fourth part of 72 contain 3 ? , 
fifth part of 70 contain 7 ? etc. 

9 . t35^iangoes were divided equally among 15 boys ; how 

many did each get ? • 

10. 54 oranges are distributed equally among the children of a 
• family, and each one gets 9 ; how many children are there iit the 

family ? • 

11. There are 16 annas in a rupee ; how many rupees are there 

in 144 annas ? ^ « 

12. 1 bought a dozen chairs for 72 rupees $ what is the price 

of a single chair ? • * 
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18 . How many vRuls of doth at 12 annas each 
180 annas ? 


can 




14 . How many dogs have So legs ? 


41 , When the dividend and divisor are any nunibers, the 
process of division is as follows : 

Example. Divide 8890Q by 24. 

The forni of the operation is 

24 ) 88909 (5704 Quotient. 

72. 

169 

16S 

109 

5.6 

. 1 3 Remainder. 

' ' The explanation is this : 

We first take 8, and we find that 24 is not contained in it : we 
therefore take 88 and find how often 24 is contained in 88, and as it 
is contained three times, we set down 3 as the first figure in the 
uotient ; then multiply 24 by 3 and subtract the result 72 from 
8 : to the remainder 16 we bring down the ne.xt figure in the 
dividend ; then, as 24 is contained in 169 seven times, we set down 
7 as the second figure in the quotient ; then multiply 24 by 7 and 
subtract the result 168 from 169 : to the remainder i webring doi^n 
the next figure j^die dividend ; then, as 24 is not contained in 10 
we set down 0 ^thc third figure in the quotient and bring down 9, 
the next figure in the dividend ; then, as 24 is contained in tog ftnir 
times, we set down 4 as the fourth figure in the quotient ; then 
multiply 24 by 4 and subtract the result 96 from icQ. We thus 
obtain 3704 as quotient and 13 as remainder. 

B. The student will sec that in the 
above process what we really do is this ; from 
the dividend we first subtract 3000 times 24, 
next from the remainder wc subtract* 700 
lintes 24, and then from the second remainder 
we subtract 4.4ime$ 24 ; we therefore alto- 
gether,, subtract t3oj|g+ 700 +4) or 3704 times 
24 from 88909.^ foiiu of this extended 
operation is shown at the side. « 

IBXAUPIiBS. 19. 

Divide 

I 376 by 2-^ a* gjM by 2. 

70C0 tiy 3. 6, 8025 by 3. 


24 ) 88909 ( 3000 
72000 

16909 ( 700 
16800 

JoITt 4 

. §6 

Remr. 13 3704 Qt 


8. ro&Stgfja* 

■ a ’ 90ii^ y- : 



DIVISrON 


7. $3io45 by 4- 
10. 1 2345 by 5- 
13. 90403 by 6. 
• 16. 3789 by 7. 
38^3. 


34. ]docK>by 59. 35. 

37. 35896 by 88. 88. 

40. 97856 by 141. 41. 

j 43. 89089 by 555. 44. 

48 . 398406 by 879. j 47 . 

49 . 809345 by 3456, 60 . 
63 ^ ^2080400 by 5456. 

54. j 47946387 by 72C7. 

66. i/^34 56789 by 98765. 
58 . / >oHc9a4iS9o by 72034. 
ea/ 3S407890901 by 90735. 
62 . 297506823 by 708076. 

64 ^ 78018492027*5 by 926. 


8. 32813 by 4. 

ll. 100200 by 5. 
14. 87345 by 6. 
17. 45986 by 7. 
20 34509 by 8. 

23. 90001 by 9. 
26. 24560 by 10. 
29. 39042 by 16. 

32. 72043 by 37. 
35. 707070 by 62. 

88. 47500 by 91. 
41. 1 301 3 by 269. 
44. 367S0 by 628. 


8 . 45678 by 4 . 
12. 77777 by 5. 
16. 78934 by 6. 
18. 32480 by 7. 
21. 16042 by 8. 
24. 7S000 by 9. 
27. 32C00 by lOr 
30. 57084 by 19. 
33. 96icoby48. 
36. 10020 by 74. 

39. / 28923 by 529. 
42. 26534 by 584. 
46. 30321 by 681. 


47. 70^3000 by 99 ». 48, 999999 by 8888. 
60. 3270457 by 1002. hh 7766334 by 7634. 
63. 9997770 by 39,06. 

66. 987654321 by 8642. 

65. 57. 187654321 by 1234$- 

034. 59. 1 2007 30092 by 897324,; 

^735- ^1* 20S900563000 by 870056. 

076. ;;63. 567892314670 by 8976867., 

' 926. 66.^^8765404567^ by 999.^ 


66 . The product of two numbers is 357435 » one of them is 
705 ; what is the other ? 

67 , How many men will receive 113 rupees each out of 4068 
rupees ? 

68 . How often must 817 be taken to make up 4 ^ 137 ^ ? . 

69 , What number multiplied by 493 'Vill produce 640)9 ? ^ 

. 70 . I ^iract 340s from 780953^ then subtract 340S from the 
Thmainder|j%^ so on ; how oftjn can I do this ? , ^ . . .. . . - 

SL The quotJerit is 307, the divisor 98 and % leSiaindi^ 
wbtift fs the dividend 7 ! . V 

' TB* The population of a certain town ie .345336pand one out 
of 45 dies anntially ; how many yeet .? ^ 

76 . A genil^man’s yearly income is 19500 mpeee ;; 
ihul^ hespepd per week may neither save 

(Thena .are ; p ‘weeks in R:'year> . ' . . ,■ i ^ -■; 
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74 . A ship sails 125 miles a day ; how long will it take to 
sail a distance of 32000 miles ? 

76 . 2750 bottles are to he packed in boxes, each holding 125 

bottles : how many boxes will be required ? 


SHORT DIVISION. 

4 ‘- 5 . The process of division may be greatly sb 
the divisor does not exceed 20. 

Example. Divide '8 2 59 by 6. 


6 ) 8^59 

qiiot. 1376, rem. 3. 

We draw a line under the di\'idend, and under this we set down 
the successive figures of the quotient, the muliiplicaiion, subtrac- 
tion, etc. being performed mentally. 


EXAMPLES. 14. 

Divide, employing Short Division, 


1 . 

34561 by 2. 

2. 

78930 by 3. 

3 . 

80358 by 4. 

4 . 

12792 by 5. 

6. 

23057 by 0. 

0. 

98400 by 7, 

7 . 

345^>7 by 8. 

8. 

1 9870 by 9, 

9 . 

34567 by 10. 

10. 

580046 by 11. 

11. 

807040 by 12. 

12. 

135689 by 13. 

13 . 

450782 by 14. 

14 . 

743oSoby 15. 

16 . 

935862 by 16' 

10 . 

3890457 by 17. 

17 . 

8207305 by 18. 

18 . 

1234567S by 19. 

4,1 .1 

19 . Each of 3436789, 
.19, 20 separately. 

80704030 and 987654321 by 2, 3, 4, 5, 


20 . Work examples i to 30 of Examples 13 by Short Divisianf 

VII. PROPOSITIONS IN THE FUNDAMENTAL 
OPERATIONS. 

4 il. To find the sum of any number of* the naiural numbers 
beginning with i. 

Rule. MvIHply the last numbe^ by the next hij^her %umber^ and 
divide the result by z. ^ 

Example i. Add together 1 -I- 2 + 3 + 4 + . ..+ 15. 

Here the east number is 1 5, and the ne.xt higher nnrnbcr is 16 5 
their product is 240 ; iht refoie the sum required « 240-5-2 «■ 120.’ 

^ Example 2. Add together 21 + 22-1-23 + ,.. + 35. 

Here, add together the numbers from 1 to 35, and also the 
bers from 1 to to ; and subtract the latter sum from the former^, . .. 
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44. Given the sum and ditTerence of two numbers^ to find the 
numbers. 

Rule. To get ihe greater number^ add the sum and difference^ 
and divide the lesiili by 2, To get ihe smaller number^ subtract 
the difference from ihe sum^ and divide the result by 2. 

Example I. The sum of two numbers is 40 and their difference 
'tI i6 ; what. is the greater number ? 

Vooess : 40+16 — 56 • 56+2 — 28 Ans. 

^^^^;Xample 2, The sum of two numbers is 59 and their difference 
tIR ; what is the smaller number ? 

Process : 59-11—48 ; 48+2 — 24 Ans, 

EXAMfLES. 15. 

Find the value of 


\. 

1 +2 + 3 + .. 

. + 20. 

2. 

I +2+3+. 

..+ 30. 

3 . 

1 +2 4 - 5 + '• 

.+45. 

4 . 

I+ 2 + 3 +. 

•• + 75 * 

5 . 

1+3 + 3 + .. 

. + 100. 

0. 

7 + 8+9 + .. 

.. + 50. 


7 - 40 + 41 +42 4 -.., +90. 8. 100+ lOI + IO2 + .., + 200. 

9 . The sum of two numbers is 376, and their difference is 114 ; 
what is ihe j^^rcaicr number ? 

li). Find the greater of two numbers, of which the sum is 89251 
and the difference is 385'. 

11 . The sum of two numbers is 83957, and their difference is 
74S21 ; what is the smaller number ? 

12 . Find the smaller of two numbers, of which r'lt sum is 
79358 and the difference is 3456. 

13 . The sum of two numbers is 8527 and their difference is 
729 ; find the numbers. 

14 . Find the two nup^bers, of which the sum is icocoand the 
^iifeieuce is 888. t 

4ft. M0t^iication by factory 
* Exd^le u . Multiply 329 by 35. Here 35-7 5 * 

• Procpsl; ; 329 
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Example 2, Multiply 1725 by 217, and by 721, making in each 
case only two partial multiplications. 


(») 1725 

217 

12075 

3<J22 5 

374325 


(2) 1725 

.72 1 

12075 

36225 

1243725 


Here, we miiliiply by 7, and by 21 ; but ti c product by 
obtained by multiplying the first pioduct by 3. 


4U. Abbreviated methods of MulHplicaiion, 

(a) To multiply a miinber by 5, annex o to tliC number, and 
divide the result by 2. Thus, 172 x 5 ~ 1730-r 2«-86o. 

Example. Multiply 172 by 1 5. * 

2 ) 1720 --■« product by ic. (j) 

860 =» product by 5. (2) 

Adding (1) and (2), 2580 ** procliicl by 15. 

(b) To Multiply a number by 25, anne\ 00 to llie number, and 
divide the result by 4. Thus, 38 x 25“ 3800-^4 -950. 

Example i. Multiply 38 by 35* 

4 ) 3800 

gro s* product by 25 (1) 

380 « product by 10 (2)' 

Adding (f) and (2), 1330 - product by 35. 

Example z. Multiply 38 by 75. 

4) 3 800 «« product by 100 (c) 

-« product by 25 (2) 

Subtracting (2) from ( I ), 2850 “ product by 75. 

(/:) ’1*0 multiply a number by 125, annex 000 to the number, 
and divide the result by 8. 'rhus, 89 x l25^S9ooo-^8»‘ 11125. 

(ii) To multiply a number by 9, 99, 9999,..., annex as 

many o^s as there are 9’s irf tbe multiplier, and from the result sub- 
tract the number itself. Thus, 34i>^ 99‘”34S^"*345"^4i55* 

(e) To multiply by a number Avhich differs but little from io» 
too, jooo, 10000, we employ a method similar to the above. 

Example* Multiply 345 by 998. 

345x1000 -• 345000 

345x2 - 690 

By subtractioDf 344310 Arts. 
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4T. A hbreviaied method of squaring a given number. 

If the given niirnbev contains two figures: — To and from the 
given number add and subtract the unit figyte ; multiply the two 
results together^' and to the product add the square of the unit 
figure. If the given number contains three (or more) figures, take 
from the end two (or more) figures instead of the unit figure. 

Example I. Find the square of 47. 

47+7’«54 ; 47“7“40 ; 

54X40=»2i6o; 7**49; 

/. 47--2 i 6 o + 49 -2209. 

Example 2. Find the square of 346. 

346 + 46-392 ;-346-46“3oo ; 392 x 3cc =■ 1 17600 ; 
346-=^ 1 17600+46-. 

Now, 46 + 6^52 ; 46-6 — 40; 52x40-2080; 6- — 36 ; 

46- — 2080 + 36 — 2116. 

Hence 346*— 117^)00+21 16 — 119716. 

EXAMPLES. 1». 

Multiply, using factors not greater than 20. 

1 . 728 by 24. 2. 8025 by 42. 3. 9345 72- 

4. 921 by 144. 6. 872 by 280. 6. 742 by 128. 

’Obtain the following products by two lines of multiplication only. 
7. 7925x328, 8. 825x729. 8. 3842x321. 

10. 393x366. IL 526x848. 13. 734 X *1812. 

13. Obtain the product of 2356 by 125255 by tin ee lines of 
multiplication. 

14, Multiply 8273 by 147497 making only three partial mul- 
tiplications. 

Obtain the following products by the method of Art. 46. 

16. 725x5. 10. ^29x5, 17, 812x5. 18. 84x25. 

10 . 729X^. 30 .' 93x25. 31 . 98x125. 33 . 125X125. 

28 . 207x125.* 24 . I12X99.* 35 . 282x999. 88. 204x9999. 

27 . 421x998. 28. 4268x980. 29 . 827x9997. 

• 80 . 739x50. 31 . 371x15. 33 , 892x35. 

S 3 . 709x75. 34 . 304x15. 86. 789x75* 

Find, by the method of .Art. 47) the square of 
se. 35. 37. 55. 38. 86. ^ 89. 97- . 

40. 325. 41. 465- 48. 779* * 43. 896. 

■ C.A .3 
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48. Division by factors. 

Example i. Divide 15792 by 48. Here 48<«8x6. 
Process : 8 ) 15792 

6) 1974 

329I quotient. 


4 


Example 2. Divide 934 by 34. 

(A) 

4 ) 9.34 
6 ) 233..-2 
3®—S 

The quotient is 38. 

The remainder** 5 groups of Bemainder 
imits+2 units—20+2—22. 


(B) 

4)934 
3 ) 2‘33...2 
2) 77...2 
qt. 3S...1 

-2 + (2X4) + (l 
85*22* 


^< 4 ^ 3 ) 


In all cases, 

The true remainder « ist R4-(3nd R x istidvr.) 

t +(3rd Rx istIdvr. x 2nd dvr.)+ctc. 


49. Abbreviated methods oj Division^, 

(1) To divide a number by 10,100, 1000, ,cttt ofT onei 

two, three, fijrwres from the right of the number ; the 6gures 

cm ofT will give the Remainder and the remaining 6gures the 
Quotient. Thus, when wc divide 53274 by 100, the quotient i$ 
532, and the remainder is 74. 

(2) To divide by any number ending with ciphers, cut off the 
ciphers from the divisor and as many figures from the right of the 
dividend ; then divide the remaining figures of the dividend by the 
remaining figures of the divisor, and to the remainder annex the 
figures cut off from the dividend to get the total remainder. Thus, 
if we have to divide 3754 by 700, we divide 37 by 7, which gives 
5 as quotient and 2 as remainder ; the total remainder is 254. 

(3) To divide a number by 5, 1 5, 35 or 45, multiply the num1>er 
-by 2 and divide the result hy 10, 30,70 or 90 (by the above 

method) ; divide the remainder by 2 to get the true remainder^ 
Thus to divide^ 78 by 5, we multiply 78 by 2, getting 156 ns the 
result; this . c^ivided by 10 gives 15 as quotient 6 os re- 
mainder ; tl^lrue remainder is or 3. Hence 78 divided by 

3 gives 15 af!^4l^oiient and 3 as remainder. 

(4) To divide a number by 25 or 75, multiply the number by • 

4 aqd dividd the result by 100 or 300 ; divide the remainder by 4 
to geS the true remainder.' 

# (O To divide a number by 125,' multiply the number by 8 and 
divide the reattlt by.iOoo ; divide the remainder by 8 to get the 
*trno remainder* 
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In the following examples employ Short Division. 


1 . 

936 -^S 4 - • 

2 . 

736-7- 32- 

3 . 

1890-5-45. 

4 . 

28564-42. 

6. 

3312-M44. 

6. 

8274-5-25. 

7 . 

38920 •f72._ 

8 . 

23456^63. 

9 . 

,74829-5-99. 

10 . 

82034 

ll. 

704568-5-240. 

12 . 

824506-5-8*. 


123456^7*. 

14 . 

987654-5-480. 

15 . 

888888 - 7 - 5 *. 

JF Divide by the method of Art. 49 : 



10 . 

3894-T- 10. 

17 . 

3456-^ 100, 

18 . 

89345-5-1000. 

19 . 

82746 -MOO. 

20 . 

89346-5-1000. 

21 . 

123456-5-10000. 

22. 

3892 -7-30. 

23 . 

7892-5-50. 

24 . 

98467-5-800. 

25 . 

73 S 63 -M 90 O. 

26 . 

736894-!- 16000. 

27 . 

9876543-5-12600. 

28 . 

354693-7-2900. 

29 . 

7689246-5- 790. 

30 . 

9234587-5-3400. 

31 . 

378-^5. 

32 . 

4689-5-5. 

33 . 

1276-5-5. 

34 . 

7845 - 5 - * 5 - 

35 . 

82769-5-25. 

30 . 

137892-5-25. 

37 . 

83764-5-125 

38 . 

137891-7-125. 

39 . 

3792-5-125* 

40 . 

374 - 5 - 1 5 - 

41 . 

4789-5-35. 

42 . 

9 ^I-^ 45 . 

43 . 

• 234 ^ 75 - 

44 . 

1394-5-65. 

46 . 

9246-5*85. 


, 50 . The process of multiplication and subtraction may be 
combined in a question like the following : 

Example. Subtract 7 times 347 from 3283. 

Mental process : 7 limes 7 is 49 ; 49 and 4 •are 53 : 32S3 

carry 5 and 7 times 4 are 33 ; 33 and 6 are 38 j 347 

tarry 3 rtnd 7 times 3 arc 24 ; 24 and 8 are 32. 7 

'S54 

Mote. The above method may be very advantageously em- 
ployed in the process of division. 

Example. Divide 8422 by 34- 

Here, b>the method of the above example, 34 ) 8422 ( 247 
wc multiply 34 by 2, subtract the product 162 

from 84 and set down only the remainder 16 ; '^62 

. -and so on. .. — 

• • 24 

EXAMPLES. 18. 

Subtract 

L 329 X 8 from 4827* ^ 732 >^9 from 82170. 
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5 . 7384 X 11 from locooo. 6. 369X 22 from 894O8* 

Add 

7. 389x41039. 8. 894x910786. 

9 . 7345 X 12 to 3940. 10 . 39874 to 329 X 16. 

In the following examples use the method of Art. 50. 

Ih 3798:5-76. 12 . 38875—329. 13 . 82456-^729. 

14 . 760820-5-378. 15 . 34567S9-5-3246. 16 . 3450789-7-3' 

CASTWG OUT THE NINES, 

51 . The following method called ‘^casting oxit the nines*' 
is frequently employed in-^tesiing the correctness of the result of 
multiplication. 

Divide the sum of tkc digits in the snultipIUand by 9 and set 
down the remainder ; do the same thing with the multiplier ; mul- 
tiply the two retnainders together^ divide the result by 9, and set 
down the remainder ; then if the multiplication has been perfosmed 
correcilfi the last remainder will be the same as the remainder 
obtained by dividing the sum of the digits in (he ytoduct by 9. 

Example ^ 186x47 = 8742. 

The .sum of digits in j 86«15 ; i5-r9 gives rem. 6 ; 
the sum of digits in 47 = 11 ; 1 1 ^5-9 gives icm. 2 ; 

6 x 2 »i 3 ; 13-5-9 gives vein. 3 . 

Sum of digits in 8742-21 ; 21 —9 gives reim 3 . 

N. B, This test will fail if such a mistake has been cosnnutted, as 
does not affect the sum of the digits of the prochict, or, increases or 
decreases it by 9 01 a multiple of 9. 

BVXAHPLES. 10 . 

Multiply, and test the result of multiplying 
1. 37561)7738. 2. 8943 by 826. 8. 3789137989* 

4 . 30804 by 3080. 5 . 7S093 by 8034. 6. 739 ®® by 3001. 

7 . 39400 by 3900. 8. 803075 by 390. 9 . 823794 by 8234. 

H;I3CBI.LANK0US examples, so. 

1/ number must be added to 3452 to make 6000 ? 

' ^ ^ ^ ^ 

* jk 8- tWo numbers i$ 8920^ 3 t>d the smaller number 

Mi 309 ; • u/W-ie the greater number ? 
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4 , The di(T;rcnce between two numbers is 379, and the greater 
number is 1000 ; what is ihe smaller ? 

6. The difference between two numbers is 79, and the smaller 
number is 709 ; -what is the greater number ? 

X 6. What is the difference between the least number of live 
figures and the greatest number of three figures ? 

7. .The dividend is 3792, the quotient (2 and the remainder o ; 

,;^iind the divisor. • ■ 

8. What number multiplied by .304 will produce 3344 ? 

9 . The divisor is 321, the quotient 11 and the reirainder 260 ; 
find the divi<lend. 

> 10 . What is the divisor when the dividend is 345, the remain- 
der 5 and the quotient 20 ? 

U. Fiiul the sum of all the numbers of 3 digits, which yon 
can form with the figures 3, o, 4. 

12 F'ind the difference between the greatest and the least 
number of 4 digits, that you can form with the figures 3, 2, 7, 8. 

13 . There are two numbers, of which the product is 7243491, 
and the greater number is 34007 ; find the difibrence between the 
two numbers. 

14 . Find the sum of the products, two and twO| of 369, 21'^ 
and 648. 

^ 16 . How many times can 23 be subtracted from 920550, and 
what will be the final remainder ? 

16 . The product of two numbers is 173432, and half of one of 
them is 163 ; what is the other ? 

17 . The prod act of two numbers is 123904, and double of one 
of tljein is J408 uhat is the other ? 

UiKiS. IIow many times in succession must 201 be added to 3166 
to make the final sum 10000 ? 

vl 9 . How much must be added to the product of 75 and 83 to 
give the product of 75 and 85 ? How much must be subtracted to 
give thvi product of 74 and S3 ? 

20 . gow often docs the sum of 3692 and 2769 contain 

difference r • 

21. What number multiplied by 371 will give the same product 
as 185 multiplied by 309 ? 

>: 22 , In a division sum the divisor is 5 times and* the quotient 
U 6 times the remainder wl^ich is 73 ; wbat is the dividend ? 

If, in dividing a number by 105, tjte operation^^ perforiped 
by .short division by employing fact^^rs 3j'5, 7 in succession, and the 
several remainders be 2, 4, 5, what is the complete* remamder ? • 
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84 . If when a number is divided continuously by 7, 8 and 9 the 
remainders are 5, 3 and 6 respectively, what would be the remain^ 
der if the same number were divided by the continued product of 
7, 8 and 9 ? 

V.^6. The quotient is 702* the remainder is 24% and the divisor 7 
more than the sum of both : what is the dividend ? 

The sum of two numbers is 205, and one of them exceeds 
the other by 7 ; what are the numbers*? 

27 . Your agfe is 12 years your brother’s ag^e is 19 years; 
what will be your brother’s age when you are 16 years old ? 

28 . Find the sum of three numbers, the first of which is made 
up of 3908 and 78904, the second of which exceeds the first by 1740, 
and the third exceeds the difference of the other two by 7809. 

20 . There are two numbers ; the less is 94567, and the other 
exceeds it by 327 ; what is their sum ? 

30 . 1 have 3290 rupees jn cash, 75000 rupees in Government 

prontissory notes ; I owe 3525 rupees to A and 25 rupees less to B : 
how much am 1 worth ? 

The sum of two numbers is 729, the lc.ss is 57 j what is 
their difference ? 

82 . What number must be subtracted from the product of 329 
and 412 to make it equal to tbcir sum ? 

83 . A man sold 260 mangoes at 2 pice each, and 50 oranges 
at the rate of two for a pice ; how many pice did he get in all ? 

84 . Obtain the product of 3749 byi 216636 by . three lines of 
multiplication. 

38 . Multiply 7384 by 42428 in three lines*. 

30 , If I had 3C0 rupees more, ! could have paid a debt of 750 
rupees and have 25 rupees over ; how much have I ? 

vr 37 . In a game of cricket A, R and C together score (34 runs ; 
B and C together score 76 runs ; and A and C together score 100 
runs ; find the number of runs scored by each. 

3 B. A and B together have 79 rupees, C has 49 rupees less 
than what A and B together have, and B has 9 rupees 4inore than 
C ; find what each has. 

1 bought a dog for 25 rupees, a cat for 1 5 rupees less, and 
a I^prse for 30 rupees more than twice the price of the cat and dog ; 
how much di(P 1 spend in all ? 

A man, after selling Oranges to three purchasersi found 
thaf hehftd a rupee worth ; rf he had sold 5 more ofang^es to 
each phjrchaser he would ha'Te only 3 left ; at whilt rate per rupee 
md (/ranges' 7 
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41. A cistern has two pipes attached to it ; by one of the pipes 
24 seers of water enter into the cistern per minute, . an4 by the 
other 14 seers go out in the same time : how much water will there 
be in the cisterji if both the pipes are left open for 6 minutes ? 
Also find how much the cistern holds if the empty cistern be filled 
in 10 nvnutes when both the pipes are open. • 

43. A gentleman’s monthly income amounts to 250 rupees, 
and his monthly expenses amount to 175 rupees; how much will 
he be able to save at the enfl of 2 years ? [A year — 13 months.] 
•^"43. A man’s age is 59 years ; his brother is 7 years older than 
hi, and his sister 12 years younger than his brother : what was the 
man’s age when his sister w'as born ? 

'-^ 44 . A man was 30 years old when his eldest son was born ; 
how old will his son be when he is 40 years old, and what will be 
the man’s age when the son is 40 years old ? 

45. Find a number such that if it be added 12 times to 69 the 
sum will be 780. 

•^46. The distance from Calcutta to Goalundo is 1 $2 miles ; a 
train starts from Calcutta at 7 A. M., and runs towards Goalundo at 
the rate of 19 miles an hour : at what o’clock will it arrive there ? 

47. Take any number, subtract from it the sum of its digits ; 
the result will be divisible by 9 without remainder. 

'^' 48. If any number and the sum of its digits be each divided 
by 9, the remainders will be equal. 

• ^^ 9 . Take any number, multiply it by 2, add 16 to the product, 
divide the sum by 2, subtract the original number from the quo- 
tient ; the rcn\ainder will be 8. 

50, The product of any three consecutive numbers is divisible 
by 6 without remainder. 

VIII. ^MEASURES OF MONEY AND REDUCTION. 

5*2. In practice it is found convenient to use large units for 
measuring large quantities, and small units for measuring small 
q^uantilies. Thus« we say that the price of a table is 20 rupees ; 
me price of a book is 10 annas ; the price pf a toy is 3 pice. 

A the relative magnitudes of the various units used for 
the measurement of quantities of the same kind is called a Table. 

S3. Xngliah. Money Table. 

4 Farthings (f.) make i Penny (id.). 

I a Pence I ShiUiifg O'- Of >/')•' 

30 Shillings ... t Pound or Sovereign (;£r]l 

a Sbillih]^..! Florin. $ Shillings— i Crown. 

21 Shillings -I Gninea. 27 Shillings- 1* Mpidore. * 
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Note. I, 2 and 3 farthingSi are usually indicated by J//., W. 
and j//. respectively. 

The following coins are now in ciicnlaiion in Knfiland : 

Copper coins : — a farthing, a half-penny, a penny. 

• Silver Qovci^ a threepenny piece, a fourpenny piece (or-z/m/), 
a sFxpence (or tcste> \ a shilling, a florin, a half-crown, a crown. 

Gold coins : — a half-sovereign, a sovereign. 

The following gold coins are now obsolete but were in circula- 
tion at various periods in England : — a noble {us, 8r/.), an angel 
(loj.), a half-guinea (lOj. 6r/.), a maik or merk (13.^. a guinea 
(21 j.), a Carolus (23.?.), a jacoljiis (25^*.), a nioidore (27J.). 

The standntd kA gold coin in England is 22 pails of pure gold 
and 2 parts of copper, melted together. Each of these 24 parts is 
called a carat. Pure gold is said to be 24 carats fine and standard 
gold 22 carats /fwc. From a pound 'I'roy of standard gold there are 
.coined 46JJj sovereigns, or 14^. 6/f. The sfandatd of silver 

coin is 37 parts of pure silver and 3 parts of copper. From a pound 
Troy of standard silver there are coined 66 sfrillinj^s. In copper coin 
age 24 pennies are coined from one pound Avoirdupois of copper. 

Gold coinage is the standard in England, ffilver Coinage is not 
a le^al tender for more than 40.f., nor is copper coinage for more 
than 12^ 


54. ^ Indian Money Table. 

3 Pies ip) make 1 Pice. 

4 Pice or 12 Pies ... i Anna. (i£2.)- 

16 Annas ... i Rupee (Ri). 

A gold Ufo/iur is a gold coin whose weight is equal to that of a 
rupee. Its value in silver money is variable. In paying Doctors’ 
fees a gold mohur means R»6, and in paying Lawyers* fCes, K17. 

15 Sicca Rupees « 16 Ciirient Rupees. 

100 Raes of Bombay « A quarter* rupee. 

100 Cents of Ceylon « i Kupee. 

A Pagoda of Madras — R3. 8<*. 

Copper coins a pic, a half-picc,,,a pice, a double-pic?. 

Silver coins a two-anna piece, a four-anna piece or quarter- 
rupee, an eight-anna piece or half-rupee, a rupee. 

coins \ — a five-rupee piece, a ten-rupee piece, a gold mohur 
or fifteen rupee piece, a doqble gold mohur or thirty-rupee piece. 

The standard of gold or silver coin in India is 1 1 parts of pure 
gola or silver and i part of alloy. The weight of a rupee or of a gold 
nujhur«» (60 grains Troy. A double-pice weighs 200 grains Troy. 
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Gold coinage is not a Irjzal fender in India : llie rtipec and half* 
rupee, are fender lor any amount, other silver coins and the 
copper coins bcinjj a Iej:fiil tender for the fractions of a rupee only. 

A rupee is ai)proximalely equivalent to 2 shillings, bin its value 
in Plnglisl) money is variable. 

In keepings accounts in Bengali the following Table is in coni- 
nion use : . ‘ 


4 Cowries .make 

5 Gandas 

4 Buris or 20 Gandas ... 

4 Pans 
4 Chouks 


I Ganda. 

I Buri, Paisa or Picc. 

1 Pan or Anna. 

I Chouk or Quarter-rupee. 
I Kalian or Rupee. 


One Com ry 3 Kranti s 4' Kags — 5 Tals — 7 D wi ps = 9 I ) antis 
=*27 Jabs=«8o Tils. 

The following Tabic ';ivcs the sub-divisions of a picc, as used 
in Behar, North* Western Provinces and the Punjab ; 


2 Addhis *= I Damii ; 2 Damris Chidam ; 

2 Chiclarns =1 Adhela ; 2 Adliel.is «i Paisa or pice. 


REDUCTION. 

55 . A quantity expressed by means of a single unit is called 
a simple quantity. A quantity expressed by means of mo»v 
than one unit is called a compound quantity. Thus, H7 is a 
simple quantity ; U3. .pr. 3/>. is a compound quantity. 

Reduction is the process by which we express (1) :i simple or 
a compound quantity in terms of a lower unit, or (2) a simple 
quantity in terms of higher units. 

56 . I. Descending Reduction. 

Example i. Reduce R34. fa, (yp, to pies. 

Since Ur«»i6rt., U34 — (34X i6)<7.«=544rt, 

^ 34 - 

Again, since ^ 

R 34 fa. 6 p . = 66 1 ^p, 4- bp. « 66 1 8 /. A ns. 

In pracTice the operations of multiplication and addition are 
combined, and the process stands) thus : 

R. a, p, 

34 . 7 . 6 

16 

551a. 

12 

6^6 1 8A Ans, 
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Exapnple 2. Reduce ^3. 7 j. 4j^. to farthings. 

Process : £. s, d, 

3 • 7 • 4 i 
2o 

671. 

12 

808^/. 

_4 

3234$'. Ans, 

EXAMPLSa 

Reduce to annas : 

1 . tt 39 . 2. R104. 8. R7208. 4 . R3698. 

5 . R7. 9«. 6. H23. 4^. 7 . Rj7, I2<i. 8. 1(51.14//. 

Reduce to pies : 

9 . R309. 10. R740. 11. R3402. 

12 . R201. 9//. Idt Rii:, 10/7. 14 . R7Q4. 13//. 

15 . R27. oa. ip. 16 . R39. \‘ia. f)p, 17 . R67. up. 

Reduce (i) to pice and (ii) to pies r 
18 . R3. oa. 2 pice* 10. R7. 13/1. 1 pice. 20 . R9. 14/1. 3^iV*^. 
Reduce 

21. R370S to half-rupees. . 22» R408 to quarter-rupees. 

23 . R78. 14(1. to tvo-anna pieces. 24 . R3. 2/7. to double-pice. 

26 . R30. 7a. to half-pice. 26 . R7. Set. bp. to pice. 

Reduce to shillings ; 

27 . £720, 28 . /240. 29 . ^£709. 30 . £ioS‘ 

31 . £20. is. 32 . £2b. I2J. 33 . £10, I’js. 34 . £ii. IQJ- 

Reduce to pence : 

85 . £^i. 36 . £(>70 87 . £7010. 

88- £iS.iis. 39 . £y>. ty- 40 . 476- «SJ' 

41. £^\ 2 i, 6 d. 42 . £<i.os,\od. 48 . £ 7 ,\()S.i\d, 

Reduce to farthings : 

44.. ,j|^io 6 o. * 45. ;C 3 os. 17 /. 46. j£7. 9<£ 

47. ^ 3 . 7s. 3lA ■ 48. £7. or. 7 49. £2, 16#. o}<fl 

'Reduce (i) to crqwns, (it) to sixpences and (Sii) to fourpences : 

80. j£ 9. V*. * ' *1' j£io. lOr. 58. £ti. iis. 
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Reduce 

63 . /2. 7J. td, to half-crowns. 64 . y. ^d. to threepences* 

66. 300 half*C|'Owns to farthings. 56. 56 guineas to half-pence. 

67. If the price of an orange be one pice, how many can you 
buy for Ri. 9/1. ? 

68. A debt of- /2. 7 J. 7^//. is to be paid in faithings ; how 

many will be required ? . 

69. Mow many onc-anna books can be bought with H7. I3^7. ? 

00. For how many children ran a treat be provided with 
H13. i2n. at 4ri. a head ? 

61. I gave away ;tr. 13.V. to a number of beggars, giving a 
penny to each ; how many beggars were there ? 

■W. II. Ascending Reduction. 

Example i. Reduce 1995 pies to R. a /. 

Process : 12 ) 1995/. 

16) I H- 3;$. rem. 

Rio. rein. 

Ans^ver. Rio. 6^. 7/. 

Example 2. Reduce 15723 farthings to £. s. d. 

Process ; 4 ) 1572^^. 

^ 12 rem. 

20 j 327J. +6d rcm. 

j^l6 +7f. rein. 

Answer. £16, 7s. 6ld. 

EXAMPLES. 99 . 

Reduce to R. a, /. 

1 . loooo pies. 9 . 30793 3 . 77777 pies. 

4 . 3948 pUs. 6. 78-3 3 - nil! pies, 

3O303?*>J. * 8- 4 F 474 /^w- leooi /w. 

10 . iooo;6/Vr. U. 11^% pice. 12 . 3082 

• 13 . 70%i haippice, 14 . 8936 halji>ic€. 16 . 3S40 

Reduce to £• s, d. : 

16 . iltpenee* 1? 7C^l fence. 18 . Z()20 pence. 

19 , looQ farthings. 30 . \ooo^ far -kings. ?L farthings. 

82 . farthings. 23 . 79^9 farthings, 24 . ^lo^Jarihings. 
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26 . 379 halfpence, 28 . 3940 ihreepevces. 27 . 27 fcuineas. 
28 . 390 half-crowns. 20 . 396 sixpences. 30 . 30 moidores. 

. 31 . 1 paid one pice to each of {960 beggars ; how many rupees 

did I spend ? 

32 . How much money will be required lo buy 300 quartci-anna 
post cards ? 

33 . If you buy 7^0 oranges fit pne farthing each, how many 
shillings shall you have to! pay to the fruit-seller ? 


IX. COMPOUND ADDITION. 

68. The following example will illustrate the method of add- 
ing together compound quantities. 

Example. Add together £1. js. 4W., £%. 2r. 7^^., ;^o. igs. gid. 
and £2. 12s. Sfd. 

We first add the farthings, and we find that 
there are 7 farthings ; and this being equivalent £. s. d. 
to ii/4-3^., we place funder the column of 3 . 7 . 4^ 

farthings and carry id. Next we add the pence, S . 2 . 7I 

and we find that there are (with id. carried; 9 . 19 . 9J 

29 pence, and this being equivalent to 2 , 12 . 8J 

we place 5 under the column of pence and carry /24 ~ 2 . 5? Ans 
2 .r. And so on. 
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9876 . 

3 • 

6 

346 . 

3 • 

■ 7 

36 , 

. 7 . 

2 

4242 . 

8 . 

11 

789 

2 , 

6 

9 

. 9 • 

. 9 

123 ■ 

6 . 

3 

*23.4 . 

1 

. 4 

082 

» 2 , 

t 

99 - 

5 • 

9 

5678 . 

7 

, 2 


jC- 


d . 

£■ 

s . 

d . 

£■ 


d . 

7 • 

12 « 

3 82 . 

39 • 

18 . 

10 

as. *100 . 

13 

. 9 

19 • 

19 • 

7 • 

70 ; 

2 . 

9 

376 . 

. 3 

• % 

100 . 

13 - 

9 

.300 . 

*?* 

3 

489 . 

U 

. 7 

76 • 

7 . 

8 

49 ^ 

1^. 

3 , 

39 • 

,4 

.• 6 

304 • 

8 . 

2 

4 - 

3 • 

_6 ' 

. 4 

.’9 

. 48 


• * 





46 


ARITHMETIC 


£. s . 

d 


£■ 

s . 

d 


£■ 

s . d 

39 * ■# 8 

3 ? 

25 . 

9 

12 . 

Oi 

28 . 

346 . 

19 • 3 i 

76 

9 

9 


72 ■ 

4 • 

8| 


46 . 

12 . 4| 

1395 

7 . 

H 


384 . 

>7 ‘ 

7 * 


39 . 

13 . 6i 

300 

13 

2 


4782 , 

6 . 

. 2 


4 • 

8 . 74 

39 

19 

ll 


400 . 

19 . 

3 h 


9 . 

12 . Q| 

4 

12 

3 


92 . 

13 . 

4 J 


13 - 

14 . 4* 

y892 . 10 

•-.l 4 


4 • 

6 . 

• 

65 


. J — 

12 . 0} 

L s . 

a . 


£• 

j. 

d 



s , d . 

3 • 

4 . 

si 

28 . 

300 . 

1 . 

oi 

29 . 

432 . 

9 . 9 , 

13 - 

M . 

lOi 


29 . 

5 • 

3 , 

/ 

73 ■ 

12 . 

52 y . 

19 . 

7 " 


31 . 

7 • 

2^ 

820 . 

13 . 0? 

14 . 92 

12 . 

*3 • 

si 


4 - 

13 . 

si 


70 . 

s • 

7 ■ 

85 


5 • 

15 • 

7 i 


8 . 

IS . 2 

8 . 

9 • 

64 


6 . 

19 . 

9 t 


9 - 

•6 . 34 

5 . 12 . 

oj 


81 . 

12 . 

iij 


12 . 

17 . 4 

3fJO . 15 . 

loi 


390 . 

II .. 

.0* 


329 . 

18 . 7 i 


X. COMPOUND SUBTRACTION. 

59 . The method of subtracting one oompoimd quantity from 
another is as follows : 

Example. Subtract Ry. from R12. 3a, gp. 

Here we have to find the quantity which 
being added to Ry. 9/2. (jp- makes up iC. a. p. 

Ri 2. 3a. cjp. We sec that ; 12 . 3.9 

we therefore put down 3 under the column y . 9.6 

of pies. Next, 9«. + 10 «.» I 9 <^-*R| + 3 ^- » R4 . 10 . 

we put down 10 under the column of arims 
and carry Ri for adding to the rupees of the subUahend : now,^ 
Ri (frtrMVrf>4-H7 + R4-Ri2 ; acd we place 4 under the column 
of rupees. 

EXAUPLES. 94. 

. j Subtract ^ 

t Ry. ga. a ^/Va- from R13. lia. ipiee. 

3 , fiaS. laa. from RsOi ga. a fiife, 

3 .- R3. 9«.^ pice from &13, 40, . 4 , A9. from R13. 30. Jp. 

'9l^g. 130. gp, from 1^79. 12a, ip, • , . , 

41! Ii3> 7<r. Spi from Ri 5 i 7.' Rt5> TPifnm Bia^ .. ’ 

#8. i 4 tf. ip. from Big. tsa, 9. Big. 15 a. tpi. from 

';,A' ■ ' • ' _ _ , » ^ ' 
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10 . 

IL 

12 . 

13 . 

14 . 
16 . 

17 . 

18 . 

19 . 

20 . 
21 . 


23 . 

24 . 


R91. 12a, \\p. 

from 

R150. oa. •jpe. 


R726. 15a. sP‘ 

from 

Riooo. 13/1. 

f 

R109. loa, ip. 

from 

Riio. Ofi. 9/. 


£7. ns. gd. 

from 

/13. 7s. Ad. 


;^i 3 . i 6 f. 7\d. 

from 

£27. I2J. Aid. 


/ 45 . ipt. itld. 

from 

£6i.iis.Bid.ie. £7. 

7s, 7 id. from £to. 

£13. I 3 r. 8|rf. 

from 

£1$. 17s. C^d. t 


£ 37 - 7 ^- 6i<f. 

from 

£a 9 . os. id. 


£g6. AS. io\d. 

from 

/104. or. oid- 


£102. igr. i\\d. 

from 

£105. 7s. old. 


£(> 7 . iiJ. 4frf. 

from 

£gZ. 6r. ajrf 


£g%. i 8 r. 4 i(f. 

from 

/908. sr. 2irf 


£273. IS* 3 ¥‘ 

from 

£743 0-* 4 ¥‘ 


£Ag2. i 8 j.t 8 {(/. 

from 

£6x1. 17s. 2\d. 



XI. COMPOUND MULTIPLICATION. 

60 . Compound Multiplication is_a short method of finding 
the sum of a certain numter of repetitions of a given compound 
quantity. 

The process is as follows : 

Example. Multiply Rs. i2«. 4/>. by 7, and by 35. 

7 times + ; set down R. a. p. 

4 and carry 2. 7 times i2/f.-'84rt., which 5 . 12 . 4 

with 2a. carried — R5+6tf. ; set 7 

down 6 and carry 5. 7 times R5-R35 ; 1440 . 6~~ 4 Am. 

this with R5 carried gives R40 ; and 
setting down this, the required product is R40. 6<i. 4/, 

Kota. To multiply by 35 we multiply first by 7 and the pro- 
duct by 5. 


BXAUPLSS. «S. ' 

Multipiy ♦ 

1 . tt3. Sa. I pice by 3, 5, 7. % Rp. i M. 6p. by 5, 7 i 9 * 

3 . R39- by 11, 13, 16. 4 .' £29. i8s. gd. by 3, 7, 9. 

•• £37- IS* 4 H by 8 , 1 3. 6 . ;^40. 7* loirf. by S, 9 , **• 

[In the following examples use thepnethpd of multiplication by 
factors.] • 

7 . Rs. 4a, 2pia! by 21, 32, 35. 8. 1^9. tsa. 9^ by 5IS, 99, lem 
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^ 9. 1448. 13a. by I25 i 121, 144. 

10. £24, IISj. by 81, 64, 800.' 

11. ^£48. ly- o|//. by 99, 2ii&49o. 

Find the value of 

12. 9 things at 3('i. 4/. each. ' 13. 56 things at R2. 4^. each. 

14. Si things at 2^. 6z/. each. 16. 100 things at ys. 6hi, eacli. 

10. 1000 yards of broadcloth at Rs? 7a. 6p. per yard, 

17. 700 copies of a book at 7s. 7i^- each. 

TL8, 3000 maunds of wheat at R3. s^. 6^. per mauntl. 

ttl. When the multiplier is a large number and cannot be 
split up into factors, the following method should be used. 

Example. Multiply R12. 8rt. 7p. by 473. 

Process : R. p. 

12 8 7 

— 10 

. 125 .■ 5 7 10 

ID 

1253 . 10 . 4 

.4 

5014 . 9 . 4 product by 400. 

Multiplying 3rd line by 7, 877 . “8 . 10 70. 

Multiplying ist line by 3, ^7 ■ 9 ■ 9 3. 

Adding last 3 results, RS9^9 -'H - product by 473. 

EXAMPLES. {30. 

Multiply 

1. R3. 4/7. 2 pice by 23, 37. 2. R7. 12a. 9^ by 37, 47- 

3. R3. 13a. tp, by 421, 704. , 4. Rz. 12a. zp. by 2175, 3070. 

6 . /4. 7J. 6/i by 5 1 1, 1 1=. ©. ;£3. 9^- 34^- by 3684, 1237. 

7. £,(i. iis. ojti by 7S3, 829. 8, £7. os. ijtd by mi, 1231. 

9, A gentleman spends R/. 8^.9^. every day ;i4iow much 

does hp spend in a^ear of 365 dafs ? 

101 Thid the cost of 503 maunds of rice at R3. 9a. 3/. per luaund. 

* ^ COMPOUND DlVjSION. 

^ 09i. fbjB ptodeSs of dividing a compound quantity by an 
absire0 that is, of dividing it into a given number of 

equal, bs follows -. 
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Example i. Divide R138. 3^. by 29. 


Ri38-r29'give5 R4 a 5 quo- 
tient and R22 as remainder ; 
this remainder} together .with 
3 ^.- 355 «- : 


R. 

29 ) 138 • 3 - 3 ( R4- 
1 16 

22 

j^6 

29) 355 ( 12^1. 


355tf.4-29 gives \^a, .as 
quotient and 7a. as remainder ; 
this remainder} together with 
ZP.^llp- : 

87^.*^29 gives 3^ as quo- 
tient and no remainder. 

Hence the quotient is 
R4. 12^^ 


65 

58 

7 

12 


29 ) 87 ( ip . 
87 


/. The quotient is R4. I2tf. 3^. 


EXAMPLES. 


Divide 


1. 

R72. 3a. 3//Vx 

by 

23 ‘ 

^ 2. 

R286. na. I ptre 

by 

59 - 

a 

R 4 SS- i 4 «. 7 /- 

by 

61. 

4. 

R850. 14a. 4p. 

by 

79- 

6. 

R1025. 6 a. 8/. 

by 

80. 

6. 

R583. 6 a, 6 p, 

by 

98 . 

'7- 

R4981. lOo. 37). 

by 

325, 

8. 

R5049. 12a. ^p. 

by 

499 - 

'8. 

£97- gs- oii/. 

by 

29. 

10. 

/^2g. 6 s, id. 

by 

52. 

.11. 

;£i 279 . ux. 8|f/ 

■ by 

23 - 

12. 

;£ 4476 . 7 J. 7 i^ 

by 

83. 

13. 

i; 946 . 17X. ijrf. 

by 

279. 

14. 

/;86o. oj. 7 \d. 

by 

365. 


In the xo following examples use the method of Short Division, 
16. R13. isa, Sp.^2. IS. R225. 13a. £(^.—4. 


17 . R728. 14a. 6 / 5 . “=-5. 18 . R1007. loa. 2;^.-r7. 

19. R329.*ii^i. 4/5.-rS, 90. R1243. 

ai. ;£29. 7J. 22. ;£333. I9J. 3^ 

88. /378 ^i 6 x. iorf.-t-8. 24. ;£378i. ox. 9}^+9. 

Employ the method of Divilion by Factors in the 6 following 
examples. 

as. ft2 7. 100.4-24. a6. ftido. on. 3}».-r49. 

27. A323. 20. ^.-1-36. as.. R683.2<t.<^*-l-54> 

88 . j£ 3 S 3 *« «• 7 <f - 5 -a&. 80 * £543. uf.+ 4 a. 

8t. The price of 140 qait» of {«f>er is R3S. 130. t fiad die 
pride of one quire. • • 

. . * . c.A;4 • 
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82 . If 55 copies of a bookfare sold for &34. 6 a.y what is the 
price of a single copy ? 

33 . If the cost of 2880 articles be R4BC, what is the cost of 
one article ? 

34 . A man’s wages for 30 days are ^£5. 5r. ; what does he earn 
per day ? 


Note. When the divisor is 10, 1000, the following 

method should be used. 


Examph 2. Divide R1345. 13^. 4^ by 100. 


The division in each step is 




effected by cutting off the two ipo) 13^45 
figures from the right ; the 16 

figures cut off give the re- 
mainder and the remaining ' ^12 
figures give the quotient . ^ ^ 

[leeArM9.(0]. 


a, p. 

13 . 4 (R[3. Ans . 


EXAMPLES. 2$. 


Divide 

1. Rr35, 12a. 6 p. by 10. 

з . R279. iia, by too. 

6. R4067. iia. 4p, by 100. 

7 . R2o 3.I2«. by 1000. 

8^/. by 10. 

и. £sii- 2s. lid by foo. 


2. 

R376. la, 4p. 

by 

10. 

4 . 

R1245. 13<7. 4 A 

by 

loa 

6. 

R6100. 8a. 4 p. 

by 

100. 

8. 

R2135. 8A 

by 

lOOO. 

10. 

£22*j, i6j. %d 

by 

10. 

12. 

£yooT, 51. 10^. 

by 

1000. 


Example 3. Divide R97. 20. into 31 equal parts. 

H. a. p, 

30 97 .2. 9 (^ 3 - 

93 

4 

16 

31 ) 66 ( 2a, 

■ ^ 

4 

12 

3 * ) 57 ( lA 

3« 

‘ .26 

^re we have a rcm^tinder {ifjp,) qfter division, and we observe 
quotient, R 3 . ta, ip,y be muUipIied by the divisor tfie 
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product will iJe less tlian the dividend by 26/J. ; again, if B3. 2a, 2pt 
be multiplied by the divisor the product will be preater than 
the dividend by (31 or The last therefore is nearest to 

the correct result. Hence to the nearest pie the result is 
B3. 2a, 2p. 

Rule. When there is a remainder after division, the quotient 
or the quotient .increased by \p. is the result correct to the nearest 
pie^ according as the divisor is greater or less than twice the num-‘ 
her of pies in the remainder.* If the divisor is equal to twice that 
number, both the results are equally correct. 

EXAMPLES. 99. 


Find, to the nearest pie, the result of dividing 


1. 

» 3 S. 7a- 8A . 

by 7. 

2. 

B49. 12a, }p. 

by 

10. 

3 . 

B67. 13a. lip. 

by 41. 

4 . 

B327. 8<7. 6p, 

by 

10a 

5, 

R427. lOfl. 7p, 

byj6. 

6 . 

14394. iia, 2p. 

‘ by 

100. 

7 , 

B727. i5<i. \op. 

by 67. 

8. 

K923. 14^/. 

by 

100. 


Find, to the nearest farthing, 

the result 

of dividing 



9 . 

111- 17s. 

by S- 

10. 

^42. iZs, sid. 

by 

10. 

11. 

£m- I 9 f- 4 j</- 

by 29 - 

12. 

£4qS. 15J. oirf. by 

10a 

13 . 

£S57- i6j. iiK 

by 2ic^ 

14 . 

;£876, i2s. 

by 

300. 


Divide 






15 . 

H4912. Za. Zp, 

by 24 - 

le. K789S. 4«i. 1 

t>y 55 

1 

17 . 

R47892. by 731, 


18 . H9S76S. qa. Ip. 

by 1000. 


19 . ^[7829. by 539- 20. ;f85632. loj. lod . by 670. 

Gtt. To divide a compound quantity by another of the same 
kind, that is, to find how many times the latter is contained in the 
former, we proceed as in the following example : 

Example. How many times is Ri, 2ei. 13,;^. 1 ! contained in 
ft26. 3tf. 9^ ? A 

We reduce the compound quantities to the same Mpressci/ 
lowest denomination, and then* proceed as in Simple Division. 

Bi. 2 a, 3^«219A ; R 26 . 3 tf. 9p-’^S037p, 

Now 5037*^-219-23. f 

/, Bi. 2a, 3p, is contained in B26. 3<i. ^p,^ 23 times. 

Mote. The method of Art. 62 is called partition aiid«the 
above method is called quotition. ' • 
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EXAMPLES. 


How many times is 

1 . R15. la, ip. contained in ^139. la. 3^. ? 

2. R20. 12a. 6p. R311. iia. 6p, ? 

3. R53. io<3. ^ &1288. 2a. ? 

A* j^3®* 7'^* 3^^" ••• ••• j^^37* 1 3^* ? 

6. £17. I2s, 4 ld. 24 i. ? 

Find the quotient and remainder in the division of 

6. R211. I5d!. lop. by Kyjya. yp. 

7. R376. yp. by R17. I2<7, 3;^^^ -- 

8. R304. 1 5rt. 9/. by R7. S«?. (^p, 

9. /784. 17J. lu/. by £21. 195. 2^^/. 

10. ^£<n^ by ;^9. 9J. 9J^. 

11. Divide K994. 13^. 3/. into equal parts, each of which is 
equal to R17. ya. 3^. 

12. Divide ;f286. 3.t. 2(1 into parts, each equal to £\, lu. \\d, 

13 . How many mannds of flour, at R4. ba. ^p. per maund) can 

be bought for Ri354‘ ? 

14. How many rupees of u. 4 \d, [each arc equivalent to 

£2yz. loj. 9//. ? • ’ 

le. A servant whose pay for a day is 2a. bp.^ is fined 9/. if he 
comies in late, and at the end of 20 days he receives R2. i2a, qp . ; 
ho«r often was he late ? 

16. Multiply Ri 8957. X3<r. by RkSg. 9^1.3/^.; and divide the 
same sum by the same sum. Shew that one of these operations 
is absurd and impossible, and perform the other. i 


XIII. MEASURES OF WEIGHT. 



used far silvpe^'and 

'' . • ' . ' . 

14 Grains (gr.) make t Pennyweight fi dwt.). 

20 Peqny weights ... i Ounce (i os.). 

12 Oysces ... i Pound (tils). 

. 30 that a. Pound Troy wjTddkGfains. 

'.Ctiamondr. and. other pTecious stohehniid bji eem/r, 
<y)eh caret weig^ng about gnuR^ 
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EXA.Mri«ES. at. 

Reduce to grains : 


1. 

207 lb. 


2. 

29 lb. 8 oz. 

3. 

3 lb. 9 oz. 1 

3 dwt. 15 

gr. 

4. 

28 lb, 7 oz. 1 5 dwt. 

6. 

SSlh 

1. 6 oz. 

9 dwt. 

6. 7 lb. 

3 oz. 4 dwl. 9 gr. 


Reduce lo Ib., etc. 

; 








7. 

7845 {?>■• 

8. 8923 

Kr. 

8. 

57892 

gr. 

10 

. lOCOOO 

gr. 





Addition^ 




■ 


oz. dwt. 

sr- 


oz. 

dwt. 

Kr. 


lb. 

oz. dwt- 

gr. 

11. 

3 . 17 . 

23 

12. 

1 1 

. *3 - 

21 

13. 

3 

. 10 . 7 . 

9 


9 . 12 . 

7 


l 9 

. 2 . 

19 


4 

• 3 . 9 - 

3 


7.7. 



8 

. 17 . 

13 


7 

. 7 • 8 . 

12 


6 . 3 . 

2 


6 

. *5 . 

4 


8 

3 .• 

13 


14. Subtract 3 oz. 16 dwt. 1 4 gr. from 6 oz. 13 dwt. 12 gr. 

16 . Subtract 7 lb. 90Z, 8 dwl. 20 gr. from 10 lb. 4 oz. 3 dwt. 4gr. 

16. Multiply 3 oz. 5 dwt. 16 gr. by 5, 32, 427. 

17. Divide 15 lb. 11 oz. 13 dwt. 8 gr. by 23, and by 9 oz. 

II dwt. 1 6 gr. 

18. Find the weight of 24 gold necklaces each weighing 2 oz. 
7 dwt. 12 gr. 

10. If 64 gold rings of equal weight are made of i lb. of goldj 
find the weight of each. 

20. How many gold rings, each weighing 7 d\vt. 12 gr., can 
be made out of 1 lb. o oz. 15 dwt. of gold ? 

05. Staiid^^^ or Avoirdupois Wei^t 

, 16 Drams (dr.) make i Ounce (i oz.). 

16 Ounces * ... 1 Pound (i Ib.^ 

: 28 Pounds i Quarter (i gr.}. 

A 4 Quarters i Hundredweight (icwl). ■ , 

I20 Hundredweights ... 1 Ton (1 ton), 

" A stone (st.) ■- 14 

. ; A Ppond Avoir. « 7000 Grains T roy. « 

Alston# of butcher’s meat 81b. A cental of com^oo lb. 

A sack of coals 2 cwt. A peck of fiiour 14 lb. 

A barrel of flour -* 196 lb, A sack of flour **280 lb. 

A barrel of gunpowder *> loo lb! A pack of wool *-240 lb. 

A pocket of hops 168 lb. A quartern foaf » 4 lb. 

BZAMFI1B& 39. 

Reduce to dranis : 

1. 7 tons t3 cwt. 2, 2 tons 2 cwt. *2 qr. 
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3 . 3 tons 9 cwt. 3qr. 21 lb. 90Z. 4 . 9 tons 7 cwt. 

3 . 2 tons 3 cwt. 1 qr. ^ 6. 2 cwt. 3 qr. 20 lb. 1 1 oz. 12 dr. 

Reduce to tons, etc. : 

7 - 99$^ ir. 8. 123456 dr. 9 . 90000 gr. 10. 1 billion gr. 


lb. 

oz. 

dr. 

Adiiiiion . 
qr. lb. pz. 

tons cwt. qr. lb. 

7 . 

7 . 

10 

12. 13 . 

21 . 3 

13 . I . 16 . 3 . 19 

9 • 

9 . 

7 

7 ■ 

,8,7 

2 . 8.3. 0 

12 . 

15 . 

6 

8 . 

. 19 . 8 

12 . 0 . 23 

3 • 

12 . 

12 

9 - 

. 2.2 

2 . 4.1. 7 

4 ■ 

A . 

3 

21 . 

3 ■ 4 

4 • 7 • 2 • 9 


14 . Subtract 7 lb. 8 oz. 9 dr. from 10 lb. 1 2 oz. 15 dr. 

15. Subtract 2 tons 13 cwt. 3 qr. I2 lb. from 9 tons 2 cwt. 
2 qr. 2 lb. 

16 . Multiply 7 cwt. 3 qr. 12 lb. 9 oz. 2 dr. by 7, 88, 329. 

17 . Divide 2 tons lo cwt. 2 qr. 8 lb, 1 oz, by 29, and by 11 lb. 

5 oz. 4 dr. 

18 . Find the Nveight of 625 iron balls, each weighing 7 lb. 8oz. 

19 . The total weight of 56 bales of cotton is 7 tons 1 cwt* ; 
what is the weight of each bale ? 

. How many pick>axes, each weighing 4 lb. 6 oz ; can be 
made from t ton 10 cwt. of iron ? 

31 . Which is heavier, a pound of gold or a pound of feathers ^ 
22 . How many pounds troy are equal to 144 pounds avoir. ? 


66 . Indian Bazar Weight. 


4 Sikis make 

5 Sikts 

4 Kanchas or 5 Tolas 
16 Cbataks 
40 Sjbrs 


Tola. , , 

Kancha (Powa-chatak). 
Chatak (1 ch.). 

Seer. 

Maund(i md). 


4^ Cbataks - 1 Powa. 4=^ Powas « i Seer. « 

S Seers^i Puhshury. B Punsburiea-* 1 Mauna., 

The weight of a rupee is called a tola. The^ standard seer 
■>80 tolaa. , 

A i$o grains Troy. One maund of Bazar weight * too lb. 
TroyWSa^lb. Avoir. 35 Seers ••7 2 lb. Avoir, | lb. Avoir. + the 
v^ght Of a dbuble-pice (2oogr.)<«»half aseer.r s Pactorv maunds 
. cwt. 49 Bam maunds » 36 cwt «S 4 I^aclory niannds. i cwt. 
md. x4$e3A 7} cB. 
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*B|CAMPLES. 

Reduce (i) to kanchas, (li) to tolas : 


1. 3 md. 7 seers 3 ch. 2. 

8. I md. 34 seers 15 ch. 4 . 

6. 35 seers 3 powas. 6. 

Reduce to md., etc. : 

7 . 4664 kanebas. ‘ 8. 

9 . 39855 tolas. 10. 


md. seers ch. 
11 . 3. 8. 3 

8 . 12 . 7 
2 . 29 . 15 

9 • 3 ^^ • 3 
7 • 7 • i 


Addition, 

md. seers ch. 
12 . 13 - 22 . 7 
7 . 36 • 13 
12 . 21 , 8 

4 . 32 . 9 
2 . 20 . 2 


# 8 . 

2 md. 20. seers 12 ch. ^ 
2 md. t6 seers 2 powas. 
2 md. 6 punshuries. 

3333 kanebas. 

10000c tolas. 

p / 1 > 


md. seers cb. kanebas. 

13 . 3 . 8 . 7.1 

37 . 12 . 8.2 
8 . 29 . 9.1 
29 • 36 . 13 • 3 
2 . 4 . 10 , 2 


14 . Subtract 3 md. 29 seers 7 ch. from 8 md. 17 seers 4 ch. 

16 . Subtract 2 md. 37 seers 12 ch. 2 kanebas from 10 md. 
29 seers 7 ch. 


16 . Multiply 5 seers 10 ch. 3 kanebas 1 :^ 9|^42» 2153. 

17 . Divide 71 md. 1 1 seers 9 ch. by 73, and by 2 md, 34 seers 


1 ch. 

18 . Find the weight of 273 bags of rice, eacli bag weighing 

2 md. 7 seers 3 ch. 

19 . If 44 bottles of equal size hold 1 md. 5 seers 6 ch. of ink, 

how much does one bottle hold ? ^ 

20. 6$7 md. of flour are to be pack^ into hsLgs holding 1 md, 
1 seer 1 ch. each ; how many bags ^ill be required ? 

21 . How many grains of gold are there i 4 a plate . weighing 

1 seer 5 ch. ? \ 

22. If 3 chataks of gold be made into 36 equal rings, how 
many grains will eacK'ring weigh ? 

W. Uadf 48 XiOOAl Weight. 


3 T'nlgil " ^ t Pollum. 

8 pmhms 1 Seer. ^ 

I Seets or 40 Pollums 1 Visa, 

i Visa , ... I Maundi r 

20 Maunds Candy or. 

A Madras maund 25 lb. Avoyr. 
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examples. 34 . ' 
Reduce to tolas ; « 


1. 

6 pgUums 2 tolas. 

2. 

2 md. 3 viss. 

8. 

3 md. 7 viss 4 seers. 

4 . 

7 md. 3 seers. 

6. 

2 candies 7 md. 

e. 

3 candies 15 md. 5 viss. 


Reduce to candies, etc. : 

7 . 4281 seers. 8. 5182 pollums. 9 . 71^000 tolas. 10 . 92576 tolas. 

t 


Addition, 


seers poll, tolas 

md. viss seers 

can. 

md. 

viss poll. 

11. 3.7.3 

13. 7 . S • 

3 

13. 7. 

15 

.5.9 

1.6.1 

8.3. 

2 


16 

. 7 . J2.' 

4.5-2 

9.6. 

4 

2t . 

9 

. 2 . 2 J 

2.0.1 

2 . 7 . 

I 


3 

• 0 v '36 


14 . Subtract 3 md. 3 viss 3 seers 3 poll, from 7 nid. 7 viss 
2 seers i poll. 

15 * Subtract 28 can. 1 7 md. 6 viss 3 seers 2 poll, from 40 can. 
12 md. 

16 . Multiply 3 md. 2 viss 3 seers 2 poll, by 7, 72, 231. 

17 . Divide 36 can. 17 md. 4 viss by 59, and by 18 md. 3 viss 

2 seers 4 poll. 

18 . Find the weight of 128 bags of rice each weighing 2 md., 

3 viss 23 poll 

19 . If 320 horses eat 18 can. 9 md. of corn in a certain timCi 
how much does one horse, eat ? 

20 . 9 candies of rice were distributed among a number of 
bcg;gars, each of whom received 1 viss 2 seers 4 poll. ; how many 
beggars were there ? 

21 . How many grains are there in a seer ? 

88. Boiabay Local Weight. 


4 Dbans 

make 

1 Raktika 

8 Raktikas 


1 Masha* 

c4 Mashas 


I Tank* .. 

72 Tanks 


1 Seer. 

40 Seers 

••• 

1 Maund. 

20 ‘Maunds 


1 Candy. 


« A Bombay ma^iidwaS lb. Avotn 
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EXAUPLESfJpE. 

Reduce to dhans : 

1. lo candies. 2. 2 lud. 7 seers. 8. 2 nid. 2 se#||^tanks. 

4 . 3 can. 3 ind. 5 . 3 seers 30 tanks. 0 . 3 md. tanks. 

.Reduce to candies, etc. : 

7 . 60000 tanks. 8. 78625 tanks. 9 . 7000000 dhans. 

10 . In one billion dhans, how many candies, nid., etc ? 


Addition. 

seers tanks mashas iiid. seers tanks can. ind. seers tanks 


11. 37 

■ J 5 . 

1 

12. 17 . 

15 • 

57 

13. 1 . 

9 . 29 . 25 

29 

. 17 . 

2 

7 . 

29 . 

61 

2 

12 . 37 • 35 

7 

. 26 . 

0 

15 . 

0 . 

33 

3 ■ 

13 . 21 . 56 

9 

■.35 • 

.3 

5 . 

_3!_^ 

...4 

4 ■ 

7 . 5-64 


14 .^ Subtract 3 lud. 7 seers 13 tanks from 3 can. 7 md. 

16 . Subtract i can. 13 md. 29 seers 69 tanks from 9 can. 2 md. 

16 . Multiply 3 md. 15 seers 25 tanks by 5, 36, 231. 

17 . Divide 7 can. i md. 12 seers 56 tanks by 37, and by 

14 seers 9 tanks 2 mashas. 

18 . Find the weitiln of 312 bags of rice each weighing i md. 
7 seers 1 5 tanks. 

19 . ^ If 144 bullocks eat 7 can. 7 md. 26 seers of hay in a certain 
time, how much does one bullock cat ? 

20. 17 candies of rice are distributed among a number of beg- 
gars, giving to each 3 seers 9 tanks ; how many beggars get a share? 


XIV, MEASURES OF LENGTH. 

00. Enj^^aJi^Line^ Moasure. 

12 Inches (in.) make ^^oot (i — 


3 Feet 
5i Yards 

40 Poles or 220 yan^s 
8 Furlongs or 1760 yards 
3 Miles 

I Pole * 5 
» . 9 Inches i 

2 Spans or 18 Inches 1 

/. 2 Cubits — I 

. 6 Feet ■■ i 

4 Poles or 22 Yards « t 

100 Links «« I 


Yard (1 yd.). 

Pole, Rod or Perch ( i po.). 
Furlong ( I fur.). 

Mile ( t ini.). 

League ( i It^.). 

yd, 1 ft, 6 in. 

Span. 

Ctibit {ffaik). 

Yard, 

Fathom. 

Chain } ^ land-su^ryeying,...# 
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The following Table i$ used by tailors : 

2j Inches ■■ i Nail (Girrah). 

4 Nails — 1 Quarter (Span). 

4 Quarters ■» i Yard. 

5 Quarters « i Ell. 

The following are also used sometimes : 

72 points — I inch. 

12 lines * I inch. • 

3 barley-corns =■ i inch. 

3 inches i palm. 

4 inches — i hand (used ini measuring horses). 

5 feet = I pace. 

120 fathoms « i cable’s length. 

6080 feet — 1 knot or geographical mile. 

60 knots * I degree of latitude. 

W. A In measuring land in Bengal, 4 cubits s= I colt ah ; 20 coltahs 

= I bigha. 

W In reducing poles to yards, we multiply the number of poles 
by n, and divide the product by 2. In the converse operation, we- 
multiply the number of yards by 2, and divide the product by ii. 

Example i. Reduce 2 mi. 2 fur. 9 po. 3 yd. i ft. to inches, 

mi. fur po. yd. ft. ^ 

Process : 2 . 2 . 9 . 3 . 1 

8 

18 fur. 

40 

729 po. 

II 

2 ) 8019 half-yd. 

4009 yd, + X ft. 6 in. rein. [V a half-yd. * •! ft. 6 in.] 

3 yd. i ft.^ added 

4012 yd. 2 ft. 6 in. 

3 

12038 ft. 

^ 

144462 in. Ans, ^ 

Koto, fn reducing miles or furlongs to yards, it is convenient 
to reduce them at once to yards, unless we are prevented by the\ 
&rm of the question, as in the above example^ Half yards may 
be reduced mrectly tp inches by multiplying the nuinber of hnlf^ 
yards by * 8 { a half-yard ^ 1 8 inches.) 
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Example 2, Reduce 201381 inches to miles. 

Process ; 12 ) 201381 in. 

3 ) 16781 ft. +9 in. 

^5593 +2 ft. 

2 

II ) m86 halfyd. 

40 ) 10J16 po. + 10 half-yd. 

’87^hir. +i6po. 

, 3 mi. + 1 fur. 

201381 in.— 3 rni. i fur. 16 po. 10 half-yd. 2 ft. 9 in. 

— 3 mi. I fur. 16 po. 5 yd. 2 ft. 9 in. 

* 3 mi. 1 fnr. 17 po. I ft. 3 in. 

[V 5 yd. I ft. 6 in. = 1 po.] 

If in a result the yd., ft. and inches exceed 5 yd. i ft. 6 in., we 
must subsiiuite i po. for this. 

EXAMPLES. SS. 

Reduce to inches : 

L 125 yd. 2 . 5 fur. 8. 3 mi. 4 . 2 lea. 

6. 2 mi. 7 fur. 2 po. 6. 3 mi. 2 fur. 20 po. 

7 . 3 lea. 5 fur. 1 1 po. 8. 3 po. 4 yd. 2 ft. 

5 po. 3 yd. 1 ft.' 10. 7 po, 2 yd, 9 in. 

11. 2 mi. 7 fur. 13 po. 4 yd. 12. 2 lea. 6 fur. 20 po. 3 yd. 1 ft. 6 in. 

'Reduce to miles, furlongs, poles, etc. : 


13 . 

156 ytJ- 

14 . 

202 yd. 16 . 

107 yd. 16 . 

196 yd. 

17 . 

1234 in. 

18 , 

5390 ft. 19 . 

73212 in. 20. 

S0021 in. 

21. 

1000 in. 

Reduce 

82 . 

10000 ft. * 23 . 

234567 in. 24 . 

987654 in. 


26 . 7 fathoms to inches. 26 . 3 cubits i span to inches. 

27 . 3 yd.^ cubit to inches. ^ 38 . 5 ells to nails. 

29 . 2 ells 1 qr. to nails. 30 . looo nails'to ells. 

^ 1 . How many links are there in a mile ? 

XV. MEASURES OF AREA. , 

71. A aquavo inoh is a squa/c whose side is an inclf in 
length. 
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English Square Measure^ 

144 Square Inches (sq. in.) make i Square Foot (i sq, ft). 

9 Square Feet • ... i Square Yard (i sq. yd.). 

30^ Square Yards ... i Square Pole, Rod or Perch. 

40 Square Poles ... i Rood ([ ro.), [(1 sq. po.). 

or 4840 sq yards / * Acie (i ac.)- 

640 Acres ... > Square Mile(i sq mi.)- 

A square chain -22 x 22 sq. yards or 484 sq. yards. 

10 sq. chains = 1 acre. 

I sq pole — 30 sq. yd. 2 ft. 36 in. 

72 , In reducing sq. poles to sq. yards, we multiply the number 
of sq, poles by 121, and divide the product byv4. In the converse 
operation, we multiply the number of sq. yards by 4, and divide 
the product by 121. 

Example i. Reduce 2 ac. i ro. 13 sq. po. 12 sq. yd. 7 sq. ft. to 
sq. inches. 


ac. ro. po. yd. ft 
Process : 2 . i . 13 . 12 . 7 

4 

9 ro. 

- 4 ? 

373 sq. po. 

u 

4103 
1 1 

4) I 5 j 33 quarter sq, yd. . , 36 sq. in.] 

11283 sq. yd. + 2 sq. ft. 36 sq. in. [‘.'aqr. sq.yd.**2sq. ft. 

\2 sq. yd. 7 sq. ft added 

1 1295 sq- yd. 9 sq. ft 36 sq. in. 

101664 sq. ft. 

12 

1219968 

12 

14639652 sq. in. Ans, 

I 

X'^he learner should note that, i qr. sq« yd. m 2 sq„ ft 36 sq- in. ; 
sq: yd.»"4 sq. ft. .72 sq. in.; and 3 qr. sq. yd. >-6 sq. ft 
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Note. In reducing acres or roods to $q. yards, it is convenient 
to reduce them at once to sq. yards, unless we are prevented by the 
form of the question. Quarter sq. yards may be reduced directly to 
sq. inches by multiplying the number of quarter sq. yards by i8 x iS 
(’/ a quarter sq. yd.® a sq. cubit® i8x i8 sq. in.j. 


Example 2. 
Process : 


Reduce 8753067 .Sep inches to acres. 

/ *2 ) 875^067 sq. in. 

I 1*2 ) 729422. ..3I 

9) 6o7»s. ..J 

0753 sq. yd +8 sq. ft. 

4 

f 1 1 ) 27^12 quarter sq. yd. 

\ 11) 2455. ..7! , 

40 r223... J y'' 

4)5 ro. + 23 sq. po. 
i ac + 1 ro. 


/. The result = i ac. i ro. 23 po. 29 qr. yd. 8 ft. 27 in. 

« 1 ac. I ro. 23 po. 7 yd. l qr. yd. 8 ft. 27 in. 

® I ac. i ro. 23 po 7 yd. 10 ft. 63 in. 

« i ac. I ro. 23 po. 8 yd. i ft. 63 in. 

If in a result the sq. yd., fr, and inches exceed 30 sq, yd. 2 ft. 
36 in. we must substitute 1 sq. po for this. 


£2;amfles. 

Reduce to sq. inches : 

1. 23 sq. yd. 2. 3 roods. 3. 120 ac. 4. 2 sq miles. 

6. 7 ac. 2 ro. 8 po. 8. 12 ac. 3 ro. 20 po. 7. i ac. i ro. i po. 

8. 3 sq. po. 7 yd. 7 ft- S sq- po. 3 yd. 2 ft. 

10. 7 sq. po. 20 yd. 36 in. 11. 2 ac. 3 ro. 7 po. 17 yd. 

12. 3 ac. 2 ro. 17 po, 9 ycl. 2 ft. 72 in. 

Reduce to acres, roods, sq, poles, eir. : 

18. 365 s«> yd. 14. 740 sq. yd. 18. 971 sq. yd. 

16. 1000 sq. yd. 17. 7824 sq. yd. 18. 37821 sq, yd. 

,10. 93456 sq. ft. 20. 87893 sq. ft. 21. 7234 sq. in. 

22. 78934 sq. in. 23. 987650 sq. in. 24. 9876543 sq. in. 

Reduce 1 

25. 7 sq. chains to sq. inches. 

26» 0ns million sq. links to sq. yards. 
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93. Land Measure of Bengal. 


1 Square Cubit luakes 

2c Gandas make 

i6 Chataks 
2oCottahs.^ 


I Ganda(iga.). 

1 Chatak (i ch.). 
1 Cottah (i cot.). 
I Bigha([bi.). 


I highs'? » i6oo sq. yards. 
12 1 bigKas= 40 acres. 

1936 bighas>» i sq. mile. 


EXAMPLES. 38 . 


Reduce 10 gandas : 

1. 3 bi. 12 cot. 12 ch. 

3 , 6 bl. i I cot. 1 1 ch. 

■5^ 19 cot. 15 ch. 19 ga. 

Reduce to bighas, etc. : 

7. 431 ch, 8 . 728 ga. 


2. 12 cot. 9 ch. 5 ga. 

4 . 19 bi. 7 cot 8-ch, 

6. 15 bi. 15 cot. 15 ch. 

7892 ga. 10. 10000 ga. 


74. Land Measure of North-Western Provinces. 

20 Kachwansi make 1 Biswansi. 

20 Biswansi ••• 1 Biswa. 

20 Bi.swas ... i Bigha. 

i guj ilahi — 33 inches. 60 guj ilahi»55 yards, 
j bigba«(6ox6o) sq. guj ilahi -(55 x 55) sq. yards. 

3025 sq. yards. 


3 4a. Land Measure of the Punjab. 


9 Square Karatn or 9 Sarsai make i Marla. 

;so Marlas^ ... 1 KanaU 

4 Kanals •„ i Bigha. 

2 Bighas ••• i Ghun(ia< 

f karam»3 cubits. 1 bigha « 1620 sq. yards. 




Land Measure of Madras. 


i44^Square Inches make 
2400 Square feet 
* 24 Grounds 

484 Cawnies 


1 Square fc^t 
i Ground ^ Manai. 
1 Cawny. , 

1 SqdareXUe. 


• '■ i2i cawnies*" 160 acres. iS •; 
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Land Moaaure of Bombay. 


29i Square Cubits make 
20 Kathis ■ •• 

30 Pands 
6 Bighas 
20 Rukchs 


I Kathi. 

1 Pand. 

1 Bigha. 

1 Rukch. 
1 Chaliur 


XVI. MEASURES OF 'SOLIDITY AND CAPACITY. 

77 . A cube is a solid figure contained by six equal squares; 
A cubic inch is a cube whose edge is an inch in length. 


Measures of Solidity. {Efis^Us/t.) 

1728 Cubic Inches make i Cubic Foot (i cu. ft.). 
27 Cubic Feet ... l Cubic YarilO cu. yd.). 

A ton of shipping **42 cubic feet. 


EXAMPLES. 

1. Redu cc 3, 7, 12, 16, 20, 39 cu. yd. to cu. in. 

2 . Reduce 123456, 987654 cu. in. to cu. yd. 


78. Measures of Capacity. 


Also 


4 Gills 

make 

1 Pint (i pt,). 

2 Pints 


I Quart (i qt.). 

4 Quarts 


1 Gallon (i gall.). 

2 Gallons 


I PecH ( f pk ), ' 

4 Pecks 


I Bushel ( 1 bus. ), 

8 Bushels 


I Quarter ( r qr ). 

5 Quarters 


1 I.oad ( I Id.). 

2 Loads 


1 Last (1 last). 

?, quarts 

« 

1 pottle (i pot.). 

2 bushels 


1 strike (1 sir.). 

4 bushels 


t coomb ( i coomb ). ^ 


% 


A Barrel coriiains 36 gallons. 


For dry 
goods only. 


A half barrel <18 gallons) is called a kilderkin^ and a quar- 
"ter barrel (9 gallons) a firkin, , 

. A koy^shead (hhd.) of ale contains 1^ barrels or $4 gallons ; a 
bull of ale 3 barrels and a pipe 6 barrels, 

The terms ho^shend^ butt and pipe art. al^o used in measuring 
wine* but they are different for different kinds of wtne. 



64 


ARITHMETIC 


Note. A gallon of distilled water weighs exactly lo lb. ^ Avoir, 
A pint of water weighs a pound and a quarter. [A gallon 
contains 277*274 cubic inches.] A cubic foot of water weighs 
about 1000 oz. Avoir. 


EXAMPI»ES. 40 . 

Reduce to gills : 

1. 12 gall, 2 qt. t pt. 2. 2 barrels 16 gall. 3 , 1 barrel n gall. 

4 . 6 bus. 2 pk. 1 gall. 6. 4 qr* 4 bus. 2 4)k. 0 . 1 Id. 3 qr. 7 bus. 

7. 7 lasts 1 Id. 3 qr. 8. 2 lasts 4 qr. s'bus.^B. 20 lasts i ld.4qr, 

Reduce to barrels, gallons, etc. : 

10 . 1000 gills, 11 . 2073 gills. 12 . 3400 gills. 13 . 7225 gills. 

Reduce to lasts, loads, quarters, etc, : ^ 

14 . 3000 gills. 16 . 1500 gills. 10. 25000 gills. 17 . 98765 gills. 
18 . What is the weight of 2 gall. 2 qt. of water ? 

19 . Give in pounds Avoir, the weight of 2 cu. yd. 2 cu. ft. 
of water. 

90 . How many pottles are there in a coomb ? How many in. 
a strike ? 


XVII. MEASURES OF TIME, ANGLES, NUMBER, 
AND APOTHECARIES* WEIGHT. 

79 . Measurfes of {English.) 


60 Seconds (sec.) make 
60 Minutes 
24 Hours 
, 7 Days 

365 Days 

366 Days 
100 Years 


1 minute (1 min.). 
1 Hour (1 hr.). 

1 Day (i da.). 
i Week (i wk.). 

1 Year (i yr,). 
t Leap-yeai> 

1 Century. ' 


JfptfO 1. Each day is considered to commitnee at Midnight. 

Vote A tn rough caLcula^ofis a month 
days. But the 12 monthik c 4 U^ Qaleudar 
the year is divided, are of. vkiriablehtngt^^^ 

Fpbnfdnr has 2S days (and in LeatH^at 

• Thirty days have September, ; ^ ^ 

Apnlf.Juac.and;Noveml^^ ; ;; 

The ether mbhths have 31 djiiys ^eh. 
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19 'ote 3 . If tlftk number of a particular year is divisible by 

4 it is a Leap-year ; ‘ljut centuries not divisible by 400 are not 
Leap-years. Thus 1888,1732, 1600 are Leap-years; 1887, 1739, 

1 800 are common years. 

[The solar year consists of 365’2422l8 mean solar days (or 365 da. 

5 hr. 48 min. 48 sec. very nearly) or nearly 365^ days ; hence to make the 
civil year correspond with the solar, \vc lake 3 consecutive years of 365 * 
days and a fourth, called kap-yta^^ of 366 days, those being leap-years of 
which the numbers are divisible by 4. But in this way we insert 100 days 
in 400 years, which is too nyich, for ‘242218x400 is 96'8872 or 97 days 
nearly ; to make the necessary correction centuries not divisible by 400 arc 
taken as common yeaT.s.] 

Note 4 . The year contains 52 weeks and 1 day (‘.■52x7 + 1 
=-365), bu| in calculating the income of men paid by the week, it 
is custom^ to consider the year to consist of 52 weeks. 

EXAMPLES. 41 . 

Reduce to seconds : 

l.\ 7 hr. 12 min. 3 sec. 2 . 7 da. 9 hr. 10 min. 3 . 2 wk. 3 da. 12 hr. 

Reduce to weeks, days, hours, etc. : 

4 . 5000 sec. 6. 98765 sec. 8. One lac sec. 7 , One million sec. . 

Find the number of days (including one only of the two days 
named ) from 

8. 3rcl Jan. to 7th April 1S87, 8. 2olh Jan. to 20th May 1888. 

10 , May loth *87 to Jan. gth *88, 11 . Aug. isi *80 tg March ist ’82. 
12 . 2ist Feb. to 7tli Dec. 1700. IST. 30ih Dec. *83 to 30th March *86. 

14 . The ist January 1880 was on Monday ; what day of the 
week was June 30th of the same year ? 

16 , The 9th of December 1845 was on Sunday ; what day of 
the week was ist January 1847 ? 

lUk. Measuros of Angle,. 

• 60 Second, (60") make i Minute (i').' 

60 Minutes ... i Degree (i*). 

90 Degrees ... i Right ^ngle (i rt. gle.). 

SZAMPL'Ba. 4 «. 

Reduce to seconds ; i 

1. 7*. 17'. 47 ". .jj, a. 240*. 35'r 35". 8. 4 rl. gl(. 

-Ileduce to right angles, degrees, etc. : » , 

4 . 4000". 5 . 3 W 56 " ®. 7000'. 7 . 8256'. 1^ 9S76S4*V-« 

* • * • 

C. A. 5 
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Measures of Kumbor. 

12 Units make i Dozen. 

12 Dozen ... i Gross. 

12 Gross ... 1 Great (h*oss. 

20 Units ... 1 Score 

24 Sheets of paper... i QuirQ. 

20 Quires ... i Ream. 

10 Reams 1 Bale 

EXAMPLES. 4 ;i. 

1. In 50 reams of paper, how nuiiiy sheds ? 

How many {reams, quires, etc. are there in fifty thousand 
sheets of paper ? 

3 . How many scoresjare there in 5 great gross ? 


Druggists use the grain to weigh small qiiantilies and the pound 
and ounce Avoir, to weigh large quantities. Some physicians in 
prescribing use the following table : 

20 Grains make i Scruple (i scr.). 

? 3 Scruples 1 Drachm (i cir.). 

I 8 Drachms ... I Ounce Troy. 

% 

(ii) Measures of Capacity. 

60 Minims (m.) or drops make i Fluid drachm (f!. dr.). 

8 Fluid drachms ... i Fluid ounce (fl oz.}. 

20 Fluid ounces . ’ i Pint (O.). 

8 Pints t Gallon (C). 

’A teaspoonful « i Fluid drachth., 

A dessertspoonful 12^ Fluid dracliins. 

A tablespoonful ^ 4 Fluid drachms. 

Note. Since a pint of water# weighs a pound ap^’A.^ 4 uarteiv 
the weight of a fluid ounce of distilled water i9;aa Avoir, .t 

SZAWXJta. 44 ^ 

Reduce 

1.*: 2*<a, 2 dt..2 Kr, to grain*; Sv , i o*. 3 to ^«r 

ft a 0. 13 fl. o« Vb^nita*; ^ 3 C l.’OrWuunjtbll.''. 

7 C. 7 O- ts 4 , (»,' s 4 * dr. 9'm, 
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MISCELLANEOTJS EXAMPLES. 45. 


(/I. A if^irl can paper 2 pitfs in a second ; how many pins can 
she ^aper in a working day of 8 hours 30 minutes ? 

2. Find the price of 3 md. 7 seers of milk at 2a, per seer. 

C 2 . Find the value of 12 lb. 7 oz. of gold at 15J. 4j</. per ozt ' 

l/i, /A train travels 19 mi. 7 fur. 30 po. per hour ; how far will' 
it iravrel in 34 hours ?v 

46 . A fruit seller sold 210 oranges at r pice each, 76 apples at 

T anna each, and SS mangoes at i*?. 6/>. each ; hOw much did he 

realise from the sale ? ^ 

How many cwt. of coal will supply 64 fires for 3 weeks,, 
each fire consuming i cwt. 2 qr. 1 Ib. pet da^ ? 

If the cost of 9 md be l448o, what is the cost of a ch'Valc ? 

the cost of a ton be ;£20j, what is the cost of a poimi'’ ? 

9//TI0W many shot, each wcfgl^ng 2 02. 3 dr, will make up a 
heap weighing one ton ? 

10. flow many parcels, each weighing r md. 10 seers, can he 
made up of goods weighing 132 md., and what weight will remain 
over ? - 


11 . How many jars, each containing 2 gall. 3 qt. 1 pt. 3 gill®, 
can be filled out of a ca^k containing 28; gallons ? 

12. How many pieces of rope, each 2 ft. 9 in. long, can be cut 
off a length of 1760 yards, and what length will remain over ? 


13 . A train travels 45 miles m 3 hours ; how many yards does 
^it travel ip a second ?- 

^ 14 t, A pjan /ave R7# 9«. 6^. to each of 24 m^n, and then had 

R6. 7a, left .; l^ow much had he at tiist ? 

15V /f has R3, 7<i. 9;S. more than /? has R2. Sa, 2P- 
than r, and C has Ri 2 ; how much has 

a man^ net annual income be 1117856, ’4«, how much 
may Be Apend p<i>'day and per. week to the Nearest ptO) so as not 
to run into debt ? [Reckon 52 weeks and 365 days to the year.] 


lIL^If t!%e daily income of a man be R3, 4a. how much can" 
he spend per day that he may saVe a year ? 

bow much will he be able 


18 ^ If a man spends R5. 3 «- 3 i 
ttf.awiout of an annual incomo 


19 . /HotNr'much to the nearest fbtlhing can % person spend d^ily 

he^visbes ^to save ^^300 out of An income, of ^^700,? ‘ 

20. gross anni^al r^me Is R3000; he pays 

Ilya. 3a, annualiy in taxes 1 what da&y expenses be that» 

lifmay saveR?o84«»a: — ’ 
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21 . A man spends R7. 8a. 9^. daily, and saves Riocx^ a year ; 
what is his anmial, income ? 

22 . A clerk redeived ;£ii4. 7. 6 as pay in 1888 : how much is 

that per day ? '* 

23 r A man was born on the 10th of January 1832 ; what was 
his age on the 17th ttf April 1888 ? 

V 24 . I distrfbu|e R^oo among boyg, giving a rupee, a half- rupee, 
a quarter- rupee and a two-anna piece to each ; how many boys 
get a share ? . ‘ 

26 . Sound travels 1125 ft. in a second ; if a gun is fired at a 
distance of 1875 yards, what time must elapse between the seeing 
of the flash and the hearing of the report ? 

96 How many steps does a soldier whose sti^e is 2 ft. S in. 
take walking 2 miles ? 

If a soldier takes strides in widBking 1 mile 1030 yards, 
what is the length of his stride 

'As. The circumference of a bicycle wheel is 12 ft. 7 in. ; how 
‘ ‘*any complete revolutions does it make in going 10 miles ? 

^9/ A certain sum of money was divided into 18 equal parts ; 
each part was ^4. Sa. and there was R2. 7a. tp. over ; find 
the sum. 

30 . A man earned R35. 9a. in January and R49. 8a. qp, 
in February ; he spent K26. 3a» 3^. each month ; how much did he 
save in the tw'o months ? 

31 . A man earns j^r. ys. td. per week, and pays ys, 6 iL every 
fourth week to his dub ; what is his pet income in a year of 
52 weeks ? 

82 . How many complete yards are there in the united length 
of 7 benches, each 7 ft. 7 in. long ? 

88. A man spends in 4 months as much as he earns in 3 months ; 
what does he save out of an annual income of R275a 8a. ? 

84 . A and B together have £$6. i2j. Cd. ; A has £3» 17 *^* 
more than B ; how much has A ? 

36 . The earnings of a man anj^ his 2 sons amount ^^ to £&po a 
year, and their expenses to ^£40^ $ if the balatice be divided 
equally^Mbw much will each receive ? 

86< Mogr many quart bottles can be 6ned out of a cask' con- 
taining 2 cwt. I qr. 8 lb. of water ? 

87 ! The 1st of January 1881 was on Monday ; find the number. 
6f Mondays in that p^ear. 

^ 8||«\ A v^el whrch holds 10 gallons weighs when empty 30 lb*; 
'whj^' Ui the^eight of the vessel when full of water 7 
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39 . Yonr father was 25 yr. 7 mo. 10 da. old when you were 
born : your sister was born when your father was 3 i yr. 9 tno. 8 da. 
old ; how old is your sister now if your age is 12 yr. 6 mo. ? 

40 . Four dollars, 3 half-guineas, 5 half-crowns and 6 florins . 
amount to /3. 12s, 8rf. ; what is the value of a dollar ? 

41 . Two pieces of cloth of equal length cost ^£3 . o . 9 and 
;£2 . 5 . o respectively ; the price of the first was y. 4^^/. per yd. : 
what was the price of the secfmd per yard ? 

42 . A merchant bought 350 lb. Avoir, of lead, and sold it by 
Troy weight ; how many pounds Avoir, did he gain ? 

43 - A shop-keeper’s weight was deficient 3 tolas^to a seer ; what 
quantity would he defr.iud his customers in selling 8 maunds ? 

44 . Fifty bags of rice are bought for R800. 12^7, 6 / 4 . at 3«. 
3/4. per inaiind ; what is the weight of each bag ? 

45 . Light travels IS6500 miles in a second ; what time does 
it take in travelling from the sun to the earth, a distance of 
92877000 miles ? 

The small wheel of a tricycle makes 330 revolutions more 
than the large wheel in passing over a mile ; if the circumference 
of the large wheel be 8 ft , what is the circumference of the 
other ? 

47 . A weekly newspaper was numbered 4 on the 7th January 
1885 ; when was it numbered 40 ? 

48 . A daily newspaper which is published on week days only 
was numbered 20 on Monday the 13th January 1884 ; on what date 
was it numbered 120 ? 

/ 49 . ■ A person travelled 120 miles by railway at 15 miles an 
hour, 120 miles by road at 8 miles an hour, and 60 miles by bullock 
cart at 2 miles an hour : how long did he take ? 

*,/bo. The distance of the sun from the earth is 91776000 miles', 
and light travels from the former to the latter in 7 min. 58 sec. ; 
find the velocity of light per second. 

The value of a mark being 13^. 4^., and that of a dolla-r 
4J^. 2//., ho w^niany half-crowns are there in 9 marks •fta dollars ? ; 

62 . A person laid out ;£43. in spirits at 5;. 4d galloo, 
some of which leaked oqt in tjflkrriage ; he smd the remaindei^ 
fO’ j£54f At the rate of 7s. 6//, a ; how many gallons leaked' 
.out? ' ‘ * .V. 

83 . A wheel makes 600 revolutions in pacing over 1 mite 1 
'*‘40 ytttds ; what is its circumference ^ 

54 . I^lvide ^5. loa. equally among 8 mqh, 12 nmmen and 3o>. 
chudren ; supposing the children to have received their shares,/ 
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and the men to have given up their shares to the women, how 
much would each woman receive ? 

66. How many times will a church-clock, which chimes the 
quarters, stiike and chime in February 1900 ? 

66. How many times does the 29th day of the month occur 
in 400 consecutive years ? 

The circumferences of the l^rgc and small wheels of a tri- 
cycle are 13 ft. 9 in. and 3 ft. 4 in. re.^pectively ; how manv more 
turns will the latter have made than the tonrv.M .vl cn the tricycle 
has gone a distance of 15 miles ? 

68 . If for every Ri rent paid to his landlord a man pays in 
addition 1 anna for as, how much will he have left out of an annual 
incoiqfi of R3000 if he lives in a house whose monthly rent is K20 ? 

60 . After measurinj' 40 yards of a rope it was discovered that 
the measuring yard was an inch too long ; what was the true 
length Tueasured ? 

\/ 60 . One man is 30 years 17 weeks and 5 davs old, and another 
is 26 years 9 weeks and 3 days old ; a third is just as much y( linger 
than the first as he is older than the second : what is the age of 
the third ? 

XVIIT. BARTER, GAIN' AND LOSS, ETC. 

83. Barter.— How many seers of sugar at 4^. 6/. 
a seer must a grocer give in exchange for 9 lb. of tea at Ui. 2 a, a lb. ? 

Cost of 9 lb. of tea«Ki. 7 a X9-H10. 2a. 

Tlie nuinbcr of seers of sugar rqd. = R 1 o. 2a,’^4a, 6/, >■ 36. 


EXAMPLES. 40 . 


1 . How many pounds of tea at Ri. 4^- a pound must be given 
in exchange for 40 yards of silk at R2. 10a. a yard ? 

2 . How many dollars of 4J. 2^. each can be obtained for 100 

exchange lor j^imuncls of 
brown-sugar at ^^^H^^H|h||^what is the price of the ribbon 
per yard 

4 . A iv/in exchanges 45 shc^at £ii, 5. 9 each and 37 pigs at 
£ 3 > 13. 6 each for 13 oxen at £iy 6. 6 each, the difference being 
praid tor received in money ; how much does he pay or receive ? 

A Seven pounds of tea at Ri. 3. 6 a pound and i||k|oiinds of 
.^are ^en ia exchange for 15 maunds of wheat 13. 3 

^/nd ; ^d the price of a pound of coffee. , 



FAkTTCR, GMN AND LOSS, KTC. 


71 

84 . Gain and loss. — Extwiplr. If 25 yards of cloth are 
bonolit at "J. ()d. a yard and sold at Sj. gr/. a yard, how much is 
gained ? 

Piofil on each yard--8.r. 9//. — 7^. i.r. id. 

/. "rclal pUMil --\s. 3d. X2i - £\. iiJ. 3f/. 

EXAMPLES 41. 

1/ A man j’ives 1 5 inaunds of rice worth R3, 8^r. a niaund, 
and receives in c'a.hai^ie 21 maumls of flour worih R.2. Sn, a 
raannd ; does he j,Min or lose, and by how much ? 

2/ A man buys 1 50 yards of clolli at Ri. iff. ip. per yard, and 
sells at Ui. 3fz, (p. per yard ; what does he gain altogether ? 

A grocer bought a rhest of tc-a containing 320 lb. for H405, 
and sold it at Ri. 5^? gp. jier lb. ; xvhat did he gain ? 

4 . Twenty-nine sheep are bought at U5. Srr. each ; 15 of them 
are sold at li6. '4fz. each, and the icst at K5. 4//. *‘ach ; find the gain. 

5 A giorer Imys 1 5 inaund.s of sugar at 4^. a see?*, and 
sells at U13. 4f/. tp. a maiind ; what is his gain^ 

G. Out of 2 md. 1 5 seers of milk, bought for 116 . ga. 7 seers 
are lost by leakage ; what is gained by soiling the remainder at ifi. 
Op. a seer ? 

7 . A cwi. of sugar is bought fur R14. 9ff. 6p,, and is sold for 
U16. la. Op. ; \\liat is the gain per lb. ? 

8. A gi ocer bought 1 cwt, i qr. of sugar for /i.' 15^,, and 
gained 1 1 r. Sd. by retailing it ; at what rate per lb. w’as it sold ? 

9 . A merchant bought 40 gallons of wine, and lost ^5 by 
selling it for £37 j at what rate per gallon did he buy it ? 

10 . A dealer bought wfieal at 384-. gd. per qr. ; he subsequently 
sold it at £2. os. 3d. per qr., and made a profit of £1, i6j. 
altogether • how many quarters did he buy and sell ? 

11 . A man buys 45 yards of silk at 6j. Od. per yard, 15 yards 
of which being damaged, be sells at 5^. per yard ; at what price 
must be sell ibe rest so as to gain £\. 12. 6 altogether ? 

12 . A grocer buys 200 Ib.»of tea at 4 ii. 2a. per lb., and sells 
one-half of it at Hi. 3^*. per lb.; at what rate must he sell the 
remainder so^as to gain K25 on the whole? 

13 . If yr. hd. be lost by selling an .article for ^3.^what would 
have been gained or fcM by selling it for £\ ? 

icf I sold some goods weighing 13 cwt. : qr. 9 lb., fpr 
j£72. 17, 7J, gaining thereby 3J//. per lb How niuch should 1 
have gained per lb. if 1 had sold^them at ;£5. 12. o pet cwt. ? ^ « 
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16 . A tradesman buys a piece of clolh 50 yards in length for 
R40. joa. ; at what price per yard must he sell it (i) that he may 
gain 5a. per yard, (ii) that he may gain R18. 12a. on the whole? 


85 . Mixtures.— i. If 3 maunds of rice at R2. 8a. 
per maund be mixed with 5 maunds at R3. 2a. per maund, find 
the price of the mixture. 


Cost of 3 md. at R2. 8a. 
cost of 5 md. at R3. 2a. 
cost of 8 md. of mixture 

/, Cost of 1 md. of mixture 

/. Price required 


=* R2. 8a. X 3 *R 7 . 8a. ; . 

==* R3. 2a. X5 *»Ri 5. loa. 

s= K7. 8a. + H15. loa. 

=« R23. 2a 

^ tt2 3. 2a. -r 8, 

R2. 14a. 

= R2. 14a. 3/. per maund. 


Example 2. How much water must be added to 12 gallons of 
beer at lor. a gallon, to reduce the price to 8r. a gallon ? 

The price of the whole mixture at 8j. a gallon must be equal 
to the price of 12 gallons of beer at los. a gallon. Therefore, if 
we divide the price of 12 gallons of beer at ioj. a gallon by 8 j. we 
shall get the number of gallons in the mixture. 

Price of r2 gallons of beet« loj. x 12^120^. ; 

/, number of gallons in the mixture-* I 20 j.-r 8 j,== 15 ; 
number of gallons of water added = 15-12 = 3. 

EXAMPI-ES. 48. 

1 . A mixture is made of 7 seers of .sugar at 4a. 6 p. per seer, 
2 seers at 4a. per seer and 3 seers at 3rt. 6 p. ; find the value per 
seer of the mixture. 

2 . A man bought 3 qr. of wheat at 30f. per qr. and 9 qr. at 26s. 
per qr. ; he mixed them, and sold the mixture at 3.F. per 
bushel ; how much did he gain ? 

8. To 20 seers of milk, bought at la. a seer, 5 seers of 
water are added, and the jnixUirc is sold at 2a. per seer • how much 
is gained ? ^ 

4 . A merchant bny.s 1 5 md, of*!5Ugar at Kg. 8a. per md., 18 md. 
at B9. 4a. per Did. and 10 md. at B9 per md., and pays B4. 2a. for 
carriage ; he mixes them : at what price per nid. must he sell the 
mixed sugaraso as not to lose by the sale ? 

5 . j 10 lb. of coffee are mixed with 2 lb. of chicory ; if the 
mixture be worth n. iid per lb., and the chicory per lb., what 
is the value per lb. of. the pure coffee ? 

* . 6. , A gi'iy^r mixes 36 lb. of tea at 2s i^d per lb. with 48 lb. 
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At IS. 10}^/. per lb. ; at what price per lb. must he sell the mixture 
so as to gnin 13J. bd. on his outlay ? 

7 . ‘ A woman buys 8 dozen eggs at per dozen, and 12 dozen 
more at per dozen ; at what price per dozen must she sell the 
whole so as to gain per dozen ? 

8. How much water must be mixed with 36 seers of milk at 
la. gfi. per seer, so as to reduce the price to in. bp. per seer ? 

0 . How many pounds of tea dust fworth nothing) must a 
grocer mix with 20 lb. of tea at 2 s. 6d. per lb., to enable him to sell 
the mixture at 2^. pef lb. and gain at the same time 8 j. on the 
transaction ? 

10 . A grocer buys 30 lb. of tea at 2s, a pound and 50 lb. of tea 
at 2s. Zd. a pound, and having mixed them sells 40 lb. of the 
mixture at 2s. i^d. ; at what price per lb. must he sell the remainder 
that he may neither gain nor lose ? 


80 . Division of Money — Example i. Divide R13. ga. 
among B and C so that A may have \2a. '^p. move than and 
iff Ri. 2 a. gp. more than C. 

B is to have Ri. 2a. gp. more than C, and A is to have 12a. 3 ^ 
+ Ri. 2a. gp, more than C; if we take away these sums to be 
• subsequently given to B and A respectively, the remaining portions 
of their share will be each equal to the share of C> 


R. 

a. p. 

R. 

a. p. 

I . 


*3 

9 • 0 


12 . 3\ 

3_ 

I . 9 

I . 

2 . 9J 

3 ) 

_J.l3 

R3 

I . 9 

3 

4 

and 5 

7 • 9=»C*s share. 
10 . b^B\ share. 
6 . g^A*s share. 


EXAMPLES. 40. 

1. Divide R39. ya. gp, between A and By so that A may get 
» 7 . 4^. more than B. 

2. DiiTide -£28. ys. 6d, between A and By so that A may receive 
£3, 14^, 3d, less than B. 

• 3 . Divide R3S7> 14^.^. among 15 men* giving Rii. 14^. gp. 
more tq^each of two of them than to each of the others. 

4 . bivide R679 among 27 meh and 5 women, so that 'a man 
may get R6 less than a w6man. , ^ s 

6. Divide R39. 4a. 6p. among Ay B and. C\ so that A may 
receive R3 more than By and B R4 more than C, V 
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6. Divide K329. ya. 9/. amon" B ami C, so that A may j>et 
R7 more tlian /?, and B K2 less than C. *' 

£9S‘ is divided amonf» 8 men, 7 women and 6 boys, so 
that each man receives io.r. more than each woman, and each wo- 
man lo.c. more than each boy ; find how much the men receive. 


Example 2. Divide U59. amonjj 3 men’, 5 women and 6 
bv>ys, so that each man nny receive ♦hreo times as iimch, and each 
woman twice as ninch, as a hoy 


3 men 9 boys 

5 womens 10 ... 

6 bovs 0 ... 


25 


/ 5) 52 

*5) " 


4 

and 7 


it. 

6 

6 -each boy’s shai 
12- ... woman’s .. 
2« ... man’s 


EXA.MPLES. 50 . 

1 . '■ Divide R15. O'l. 6/. between a boy and a ?jirl, so that the 
*boy niay receive twice as much as the giil. 

2. Divide R'^r. 3^. between B and C in such a manner that 
A^s share may be 3 times, and /?*s tv ice, C’s. 

3 . Divide Rioo amon^ 3 men, 5 women and to bQvs, so that 
.each man may receive x times as much as a boy, and each woman 
twice as Tnuch as a boy. 

4 . Divide £n, 15. 4 .^ amongf A, D and T, so that A may re- 
ceive twice as much as B^ and B twice as much as C. 

5 . Divide £\o 7. 6 amons ^ persons, so that one may receive 
twice as much as each of the others. 

Divide R39 ya. 9/. between A and /?,so that A may receive 
Ri. 14^. 3^ more than twice the amount to be received by 


Example 3. Divi<Ie R28, into an equal number of rupees, half- 
rupees and quarter-Tiipecs- 

A ri.ipce-ha half-rupee + a qr-rupce=«RH-8/?. + 4>.=*]^i. 12^. 

The number of each kind of coin-R284-Hl. 16. 

EXAMPLES. 51. 

o 

1 . Divide R23. Ba. into an equal number of rupees, half-rupees, 
quartci^nipftcs and two-anna pieces. 

■ 2 . Divide £17 into an equal number of sovereigns, half 
^vereigns, hs^rowns, shillings and sixpences. 
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3 . A h(\\ cuntu'nis an t'qnal numhcr of crowns, and 

pennies; -/ihe total amount in t''.e box ^3. 13.?. : find the number 
of eacli. 

4 . llioo flivifled amor:;; an eqrMl number of men, women 
and boys ; each man vef>:ives 4 i?. 8<y , each woman H2 and each 
boy Ki. i2ii. *. find the numbor of men, women or hoys. 

N. 6. A b«a,ci contains a certain number of lupees, twice as many 
half-iiipees, and 4 limes as many quarter-iupces ; the whole sum 
amounts to K 33 : find the number of each. 

6. Amoni; lunv many children may Hf'o bo di\ideJ ->0 ihat 
each child may it ceive a lupcc. an cif^hi-anna jnccc; a four-anna 
piece ap«l a two anna piece ? 

87 . Example, A an<l 7 ? to.^cthcr have Hi 3- /? and C 

to,.;ether have K8. 8// , A and C together have Ui i. 8 * 7 . ; how much 
has ? 

Hi 3. 8/2. + Hi I. 8/? twice inonoy-f/i’s money + (.'’s n.onoy ; 

but H8 8//. -* /?’s money 4-6 money. 

(H 1 3. 8i?. + U r 1 . 8^7. - H8. 8/*.) or H 1 6. 8//. ■-= t wice money, 
money -^H 16. 8f/. -f-2«H8. 417. 

Or thus : 

(K13, 87. 4 -H 8 . S'!. 4 - Hi I. 87) or K33. 87. twice *4*5 monev 
4 * twice 77 ’s money 4 - twice 6'’s inonoy ; 

/, (H33. 87. -;-J)<)r Ktf). 137 . money h/>’s money + money ; 

but H8. 87 money 4 - 6 ‘'s money ; 

money - Hi 6. 1 za - K8. 87. « H8. 47. 

EXAMPLES 52. 

1 . A and B together have Uf>. o7. 3/^., B and C together have 
R4. 157. gp., A and C togethcM- have H5, 157, ; how mucli has -4 ? 

2 . A and B together have R24. ir7, /? and C together have 
H19. 157 , and C iogetlier have H23. 137. ; find how much B has. 

3 . A horse and a cow are together worth Hi 01. a cow and a 
sheep are together worth H31, a horse and a sheep are together 
wortli H8ir ; liad the price of a horse, of a cow and of a shecj). 

4 A mark and a gulden arc together worth 2s. 1 lA/Z, a gulden 
and a rouble are together worth ^s, t jr/., a rouble and a mRik are 
together worth 4 J. 1^7/. ; find the value of a mark, of a gulden and 
of a rouble. 

X 6, A man and woman together have H30. 77, 6/., the woman 
and a boy together have H20. 87., the man and ^hc boy fogether 
bave H2S. 97. ; find how much the map, the woman and’ the t 

boy together have, . 4^ 
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XIX, FACTORS AND PRIME NUMBERS. 

88. If one number divides another exactly^ the first is said to 
be a factor (or sub-multiple) of the second, and the second is 
said to be a multiple of the first. Thus 5 is a factor of 1 5, and 
15 is a multiple 5. 

In speaking of the factors of a number wc exclude the number 
one or unity ^ which may be said to be a factor of any number. 

[ N, /?. In the prescMit section the word divisible is used in the sense 
of exactly divisible^ ] 

89 . An even number is a number divisible by 2. An odd 
number is a number not divisible by 2. 

90» Criteria of Divisibility : 

A number is divisible 

by 2 when its last figure is o, or an €vc 7 i digit ; as 3T0, 54 : 

4 when its last two figures represent a number divisible by 4 ; 
as 300, 320, 324 : 

8 when its last three figures represent a number divisible by 8 ; 
as 2COO, 3400, 3240, 3816 : 

5 when its last figure is o or 5 ; as 370, 345 : 

10 when its last figure is o ; 

3 when the sum of its digits is divisible by 3 ; as 126, 402 : 

9 when the surti of its digits is divisible by 9 ; as 477, 801 ; 

11 when the difference between the sum of its digits in the odd 

places and the sum of its digits in the even places is either 
o, or divisible by 1 1 ; as 34672, 582934, 

To determine whether a number is divisible by 7, ii, or 13 we 
have the following rule : 

Divide the figures of the number into groups containing three 
each, as far as possible, counting from right to left. Add the 
alternate groups, and subtract the smaller sUm from the greater ; 
then if the remainder is o or is divisible by 7, n, or 13, the number 
itself is also divisible by 7, or by ii, or by 13. * 

Thus 98126 is divisible by 7, but not by 11 or by 13: for 
126-98—28 which is divisible by 7, but not by 1 1 or by 13. 

91. If a 'number is divisible Separately by two (or more) 
number?, ijt is divisible by their product. 

If a number is divisible hy 3 (or 9), any other number expressed 
bj the sa 0 e dig^is is also divisible by 3 (or 9). 
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If each of two numbers is divisible by a third number, their 
sum (and difference) is also divisible by the third. 

If a number is divisible by another, any multiple of the first is 
also divisible by the second. 

If each of two numbers is divisible by a third number, then the 
sum (and difference) of any multiple of the first and any multiple 
of the second is also divisible by the third number. 

* 

EXAMPLES. 53. 

Determine whether the following numbers are divisible by 2, 3, 
4, 5, 8, 9. 10 or 1 1 : 

1. 138. 2. 945- 3. 6S4. 4. 420. 6. 8844. 

0. 7942. 7. 1230. 8. 1772. 9. 2311. 10. 3475. 

11. 8976. 12. 712S. 13. 12345. 14. 98765. 16, 35600, 

18, 23000. 17. 709281. 18. 777777. 19, 989898. 20. 1234567890. 

Determine whether the following numbers are divisible by 
7, li or 13 : 

21. 99120. 22. 89133. 23. 67119. 24. 555555. 

26. 433378. 28. 4123210. 27. 55734545- 28. 123789666. 

Determine whether the following numbers are divisible by 6. 
12 or 30 : 

29. 372. . 30. 94S. 31. 7740. 32. 3725. 

33. What is the least number which being added to 2311 will 
make the sum divisible (i) by 3, (ii) by 4 ? 

34. What is the least number which being subtracted froia 70031 
will make the remainder divisible (i) by 5, (ii) by 8, (iii) by 9 ? 

36. What number is the same multiple of 11 as 3705 is of 15 ? 

92. A prime number or a prime is a number which is not 
divisible by any number (except itself and unity). 

U 3, 5, 7, 1 *3, etc. arc prime numbers. 

A coiflpoaite number is a number which has factors each 
greater than 1. 

• 4, 6, 8, 9, 10, 12, etc.' are composite numbers. 

o 

93. To ascertain what numbers are primes^ 

(i) To find the prime numbers, in a seiies of numbers, i, 2, 3,..,, 
cancel every second number after 2, every third pumber after s, 
every fifth number , after s, and so on ; the remaining numbers win 
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be primes. [In findingf the primes in any series of nuniljers, we 
need not divide by any prime number whose square is greater than 
the largest number in the seiies.] 

(ii) To determine whether a given number is a prime, divide 
the number successively by the primes 3, 5, 7, u, etc. ; if there is 
a reruainder in each case the given niiuiher is a prime. [It is not 
necessary to try a divisor wh!>se square is greater than the given 
number.] 

Note. From Ait. 90 i: will appear that the nnitb’ figure of 
every prime mnnber ^'xcept 2 and 5) must be i. 3, 7 or 9. Hence 
^my given number fnot being -i or 5J need only be cxiimincd when 
its itnits^ figure is !, 3, 7 or 9 ; and in such a case we need not try 
the divisors 2 and s. 

The follouine a list of Pkime NUMiJT*:Kh> between 
j and 1009. 


l 

59 

«39 

233 

337 

439 

557 

653 

7<>9 

833 

2 

61 

149 

239 

347 

443 

Sf >3 

t ,59 

773 

887 

3 

67 

151 

241 

3-19 

449 

509 

601 

787 

907 

5 

/i 

157 

251 

353 

457 

S7i ' 

673 

797 

911 

7 

73 

163 

257 

359 

461 

577 

677 

809 

919 

1 1 

79 

167 

263 

3(>7 

463 

587 

683 

811 

929 

n 

83 

173 

269 

373 

467 

593 

691 

821 

937 

17 

89 

179 

271 

379 

479 

599 

701 

823 

941 

19 

97 

181 

277 

383 

487 

col 

709 

827. 

947 

23 

101 

I9I 

281 

389 

491 

607 

719 

829 

953 

29 

103 1 

1 

283 

397 ! 

499 

613 

727 

839 

967 

3 t 

107 1 

1 197 

293 

401 1 

503 

1 617 

733 

8 S 3 

i 971 

37 


1 '99 

307 i 

409 

509 1 

1 619 

739 

i 857 

! 977 

41 

! 113 , 

' 211 

311 

1 419 ! 

521 

i 631 

743 

859 

983 

43 

1 127 

1 223 

3'3 

1 421 

523 

; 641 

751 

863 

991 

47 

1 I 3 » 

1 227 

317 

1 431 

54 * 

i 643 

757 

877 

997 

"53 

137 

229 

331 

433 

547 

i 647 

761 

88( 

loog 


94. Every composite number can be* rc.solvfcd into factors 
which are all primes. 

Note A number has only one set of prime factors. 

Example, Find the prime factors of 4452. 

We divide the number successively (and in each 
case ai^ often as possible) by those of the primes 2 , 3 , 

5, 7, 1 1] 1 3,..., that can be used as dHnsors^ until we come 
\oM qubtient which is. a prime number, 

^ ^ Thus 445^ ^ ^ 2x3x7x53, 


2 ) J452 
2 ) 3226 

3 

7) JI! 

53 
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Examples, 

Find the prime fiK.tors of 


1. 

8. 

2. 

13 . 

3 . 

18. 

4 . 

24- 


6. 27. 

6. 

32. 

7 . 

48. 

8. 

50 

9 . 

t^ 3 - 


10. 64. 

11. 

80 

12. 

88. 

13 . 

9 ^‘ 

14 . 

100 


15 . ioS. 

16 . 

17b. 

17 . 

■ II 7 - 

18 . 

288 

L 9 . 

4951 ^ 

20. 625* 

21. 

999. 

2 : 5 . 

1050. 


129^. 

2 4 . 

1760. 

25 . 2000. 

26 . 

3650. 

27 . 

5760. 

28 . 

245:. 

29 . 

158 

24. 

30 . 200100. 

Dcteriui 

ne w 

hich of 

the foHuwln-4 

numbers 

are 

primes, and 

find 

d:e prii 

me factoi s of 

liiuie 

wli’ch are composite . 

31 . 

29. 

32 . 

61. 

33 . 

8 ( 


34 . 

79 - 

36 , 97. 

36 . 

107. 

37 . 

113 

38 . 

207. 


39 . 

227 

40 . 349. 

4 L 

373 »- 

42 . 

507. 

43 . 

•4 573 - 


44 . 

6 1 9. 

45 . 713. 

46 . 

997 - 

47 . 

^539. 

48 

■ ‘: 93 - 


49 . 

509. 

50 . 1 563. 


Find lli( 

t: numbei of 

[iiimch 

between 




61 . 

i and. 

30. 

52 . 10 

and 50- 

f- 

63 . 

20 and 70. 


64 . By what prime numbt^is may 37 be divided, so that the 
remainder nuiy be 2 ? m 

66. By what prime numbers muy 109 be divided, s^iat die 
remainder may be 4 ? 

66. By what number^ may 29 be divided, so that the remainder 
may be 5 ? ' 


XX, HIGHEST COMMON FACTOR. 

A conimoa factor of two or more numbers is a number 
which divides each of them exactly. 

Thus, each of the numbers 2, 3 and 6, is a common factor of 12 
and 1 8. 

Thejaighest Common Factor (H. C. P.) of twe or more 
numbers is the highest number which divides each of them exactly. 

Thus, 6 is the H. C. F. of I2 and 18. 

Note. Two numbers 'are said to be prime to e%ch other when 
they have no common factor. 

N, ft. The terra measuAg is often used as synonymous mihficior, 
and Qreateat Common Measure instead Qihighei^common factor^ ^ 
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W. C A of two or morf numbers is the product of 

all their common prime factors. 

Example i. Find the H. C. F. of i8 and 30. 

18 - 2 X 3 X 3; . 30 « / X 3 X 5. 

The factors common to the twc^umbers are 2 and 3 ; hence the 
H. C. F* required -*2 x 3-6. 


Note. .In finding the F.* it is not necessary to find the 

mime factor\ of all the numbers. It is sufficient to find the prinye 
factors of of the numb^s, and to form the product of those 
that divide eaw of the remaining numbers exactly. 

Example ^Apind tl^ H. C. F. 0(84, 140 and 168. 

Now, 84a-2 x\x 3x7; and we find that each of the remaining 
numbers is divisrWe by 2x2x7, but not by 3; therefore the 
H. C. F. required =\x 2 x 7W28 
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55 . 


Find, by the method* of Actors, the H. C. F. of 


L 9 and 24. 

A 126 and 144. 

375 * 

10. rsSfs* *20- 

13 . 224* 33^ 728. 


2. 20 and 48. 

6. 90 and 325, 

8. 256 and 788. 
11. 16, 24, 140. 

14 . 625, 750, 1225. 


3 . 35 and 80. 

6. 252 and ^48. /^ 
0. 480 and 79a. 
la. 90 , I2S» 342* 

16 . 8^^ 3164, 3228. 


9 T. 


The following rule gives the most coji^renient method of 


wing 1 

* finding the H. C. F. of two numbers : 

Divide* the greater number by the l^s, the divisor by the re- 
Qiainder.then the second divisor by the second remainder , and so on, 
until there is no remainder : the last ^isor is the H. C. F. required* 

Example i. Find the H, QJs/xA 384 and 1296. ^ 

Process : 384 ) 1296 ( 3 

?iS? * ' 

*41) 3^ ( a 

288 

96 ) 144 ( I 

2 $ 

48 )• 96 ( a 




,.C. required U ^ 
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Si 


Note. When the H. C F of three or more numbers is require 
ed, we first find the H. 0 . F. of any two of them and then find 
the H. C F. of this result and another numberi and so on, through 
all the given numbers ; the last result is the H. C. F. required. 

Example 3. Find the greatest number that will dmde 50 and 
60 leaving the remainders 8 and 4 respectively. 

50-8-4^; 6o-4*-S6* 

/. The number reqiiir6d—the H C. F. of 42 and 56- 14, 

Samples, m. 

Find the H C. F of « 


1. 

48 and 144. 

a 

76 and 238. 

6 

92 and 772 . 

4. 

252, 348. 

8. 

493,899 

6. 

620, 2I08. 

7 . 

2121, 1313. 

8. 

429, 7 * 5 - 

6 

3/7^ ** 3 *. 

10. 

* 379 , 240*. 

11. 

266, 2793 

la. 

3775, *0000. 

A8. 

6023, 15466 

16 

5865, 69180. 

15. 

4081, 5141. 

lie. 

355 ^. 3446 

V. 

5187, 595a 

16 

^6441, 10283, 
^iio 5 cv 3558 i ,1 

19. 

1 13^7. 14186 

26 

43365.44688 . 

81. 

22. 

* 23 **. 54345*1 
53 * 5 . 8307- 

a' 1 . 

63*7, 23997. 

86^ 

132021 14608.3. 

.86. 

aa. 

9945 . 50609* 

27. 

^ 4 ^ 1 ^ 4720 * 

1 11^^,987656 

28. 

109056, 17971a 

a6 

218707, 826769. 

80,. 

Are the following prime to each other ? 


31. 

403 and 527. 

86 

3370, 2703. 

86 

387.9*34* 

36 

1726, 1643. 

38. 

3890 >^ 75 ‘ 

38 

348 o, 9448 f 

37. 

ai|, ayot. J36 

Find tWO. C. M. o( 

57867397 * 

‘sa. 

i 

9367. I4S0**<4 


40 . 703037 and 5*34083. f ' 41 . 3 «>S 95 K 

4 a 8(^,1311,1978. 48 , U90k iM 7 j » 3 , 7 « 9 - 

Wr* »3og^ 7J|, 870, 46. 7*3. 867* m J»4r»394**83S* 

48, 119*^ *006. , ✓ 46. 133381 >415^ >S9«3. 

^ 80. 314. 570^ ?}«>. '* V 7394. #78, 9>4S6 

* 86 What {if the lareest Am of money wh{^ iatcont^ined in 

R61. 44;, and 67, 8 a, exactly 1 , 

86 What is the nfm at money ^educh will dinde 

jCj, jf, 6 d and j^ty. 171. 9<, e«aeily 7 

86 Find the greetMt bambe* dutt will divide yit an 8 906 
leaving temainders 8 and 4 mpeetivety. ' . 

‘ ‘ A. 8 " . 

I . 


30 S 96 
*M 7 j » 3 . 7 « 9 - 
SMr*394i*83S. 



83 


ARITHMETIC 


86 . Find the grentest number that will divide 261, 933 and 
1381, leaving the remainder 5 in each case. 

Is there any number that will divide 620 and 730, leaving 
the remainders 3 and 7 respectively ? 

57 . T WQ vats contain respectively 540 and 720 gallons ; find 
the vessel of greatest capacity that will empty off both vats. 

68. Two masses of gold weighing 4427 and 7219 tolas respec* 
lively are each to be made into coins’^of the same size; vvhaC is the 
weight of the largest possible coin ? 

69. A labourer was engaged for a certain number of days for 
R2 Ser.} but being absent on some of those days he was paid only 
ki. 12a. prove that his daily wages could not be more than 
4 annas. 

00 . A Woman bought a certain number of eggs for 15^7. f/ , 
and sold sorne of them without profit for ^a. 6/. ; shew that slie had 
still left at lea^i 20 eggs. 

XXI. LOWEST COMMON MULTIPLE. 

98 . A commoa multiplo of two or more numbers is a 

number which is exactly divisible by each of them. • 

The Xiowost Comoaon Multiple (L. G. M.) of two or more 
the number which is exactly divisible by each of 

them.' 

Thus, each of the numbers 12, 24 and 36, is a common multiple 
of 3, 4 and 6 ; but 12 is their lowest common multiple. 

99 . The product ^ two numbers is equal to iht product of 
their H, C, I*\ and L, C, M. Thus, 2 is the H. C. F. and 12 is the 
L. C. M. of 4 and 6 ; and 4X6»*2X 12. 

Hence we have the following rule for finding the L. C. M. of 
two numbers : , 

Divide one of the numbers by the //. C F, and multiply the 
quotient thue obtained by the other, 

Exeemple, Find the L. C. M. of 38 and 57* 

The* H. C. F. of 38 and 57 ■•19 ; 38^i9’S“2. 

The L. C. M. required »2X 57 « 114. 

When the Y. C. M.' of three or more numbers is 
required,' we find the L. C, M. of any two of the numbers, and then 
fii^d-the M.^f this result and a. third nutnberi and so on ; the 
last re|W neieg m L. C. M, required. 
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EXAMPLES. 51. 

Find the L. C. M. of 


1. 

12 and 33. 2. 

76 and 98. 3 . Stand 

99. 

4. 320, 704, 

6. 

117, 192. 

6. 

1224, 1696. 

7. 

234 , 336. 

8. 

754. So6- 

9 . 

957, 1001. 

10. 

845, 899. 

11. 

779 , 1197. 

12. 

^1287, 6281. 

13 . 

76, 96, lofi. 

14 . 

619, 851. 253. 

16 . 

26s, 38s, 49t. 

10. 

300, 906, 708. 


17 . Resolve 210 and 385 into their prime foctors, and hence 
obtain ibcir L. C. M. 

18 . I'ind the L. C. M. of 44, 54 and 72 by resolving them into 
their prime factors. 

ID. Find the L. C. M. of Us. 9^. and R7. lotf. 3^ 

20. The H. C. F. and L. C M. of two numbers, aie i6 and 
192 respectively ; one of the numbers is 48 ; find the Other. 

21 . The H. C. F. and L. C. M. of two numbers are 10 and 
30030 respectively ; one of the numbers is 770 : what is the other ? 


The following rule gives the most convenient niethod of 
finding the L. C. M. of several small numbers. 

Place the numbers side by side in a line ; divide by any one of 

•the prime numbers 2, 3, 5, 7, ii, which will divide any two at 

least of the given numbers exactly; set down the quotients thus 
obtained and the undivided numbers side by side ; and proceed In 
this way until you get a line of numbers which are prime to one 
another. The continued product of all the divisors and the num- 
bers in the last line will be the L. C. M. required. 


Example i. Find the 1 . C. M. of 12, iP, lo and 105. 


Process ; 


L. C. M. 


3 ) 12 . 

18. 

20, 

ict; 

2 ) 9 , 


10, 

ios 

3 > 3 , . 


. 5 *. 

-'05 

5) I, 

li’l 

i, 

35 

t. 

3 * 



3x5x3 

X 7 

12 

00. 


Mote. Work may be shortened by rejecting, •at arty stage, 
from the line any one of the number^, ^ich a factor of any 
other number. in the same line. 

, Thus, if it Js required to find the L. C. M. of 6| 12, 15, 30 and 
40, 5 t will be suffieijint to find the L. C. M. of b, 30 and 40. V. * 
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Example 2. Find the least number which when divided by la, 
16 and 18, will leave in each case a remainder 5. 

The L. C. M. of 12, 16 and 18*" 144 * 

The number required = 144+ 5 « 149. 

' EXAMPLES. 58. 

Find the L. G. M. of 


1 . 

6, 8, 16. 

2 . 

12, 16, 24. 

8. 

Si 18. 16, 9 - 

4 

9, 4, 18, 6. 

5.' 

12, 15, 18, 24, 56. 

6. 

15, 16, 20, 28, 42. 

7. 

a2i 17, 33 i * 5 i 85. 

8. 

8, 9, 12, 18, 30. 

8. 

6, I Si 27 i 35 . 4 S- 

10. 

28, 36, 54, 72, 90. 

IL 

24, 10, 32. 45, 25. 

12. 

9, 18, 24, 72, 144. 

18. 

5 >. 187, 153 , 165. 

14. 

33 . S 5 . 60, 80, 9a 

16. 

22, 88, 132, 198. 

le. 

» 7 i 5 '> ” 9 , 210- 

17. 

SO. 338. 675, 702, 975 - 

18. 

24. 35, 52. 60, 91. io8 

19. 

3(5i 1.56, 126, 108, 91. 

20. 

27, 87, 203, 261, 189. 

8L 

126, 145. 87, 210, 585. 

22 

2, 3 . 4 . 5 . 6. 7 , 8 , 9, 10. 

83. 

2, 4, 6, 8, 10, 12, 14, 16. 

2i. 

15, 16, 18, 20. 24, 25, 27, 30. 


8^ 24*^35, 52, 60. 9r, 108, 126, 156, 315. 

36 . /P\nd the least number which when i ed by I2, 18 and 
30, gives .the same remainder 9 in each case. 

67 * Find the least number which when divided by 128 and 
,96 wilt !eai% in each case the same remainder 5. 

38 . Find the least number which being increased by 3, will be 
exactly divisible by 24, 36 and 48. 

89 . Find the smallest number of sq« inches which contains an 
exact number of sq. feet or of sq. cubps. 

St) What is the smallest sum of money that can be paid in 
pounds, or in guineas, or in moidores ? ^ 

81 . Five bells toll at intervaU of 3, 5, 7, 8 ^ ih seconds 
ripspectivelyi beginning together ; after what interval of time will 
again toll together i 

S 3 Three men journey lo, 15 and 18 miles a day respectively ; 
find the leasiTdistance which would occupy each of them a com- 
plete npmber of days, 

eSS. Two round pillars ate 14 yd. i 'ft. 9 in. and it yi* 2 ft. 3 in. 
ij^pec^ly in drcumfprenqe ; dnd the shortest rope that can be 
wiapped root^each an exact number of times. , 
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34. A heap of shot when made up into groups of sS, 32 and 
42, leaves always a remainder 5 ; find the least number of shot 
such heap can contain. 

35 . Find the least number which is divisible by all the num- 
bers from 1 to 20 inclusive. 

30. The urcumfcrcnccs of the wheels of a carnage arc Oft. 

3 in and 9 ft. ; what is the least distance in which both the wheels 
will make an exact number of 1 evolutions ? 

XXII. FRACTIONS. 

101 . When a quantity is composed solely of entire units, its 
measure is called a XFlxole number or an integer. 

[In sections II— 'XXI the word number used in the 

sense of a w/io/e number^] 

When a quantity is composed of one or more equal^arts of the 
unit Its measure is called a fractional number or a^naotion. 

Example. Two^ihirds is a fraction ; for two-thirds of the unit 
indicates a quantity which is composed of two equal parts, three of 
which make up the unit. 

108 The number of equal parts.into which the unit is divided, 
is called the denominator of the fraction * and the number of 
such parts taken to make up the quantity is called the numera- 
tor of the fi action.^ Tine numerator and denominator are called 
terms of the fraction. 

A fraction is represented by writing the numerator above the 
denominator, with a horixontal line between them. 

Thus, f represents the fraction of which the numerator is 4, and 
the denominaW is 7. 

Such symbols are called Fraciim-symHts or Fractions. 

Note 1 . The symbol is read one-hatf ; \ is read one^ihird ; 
% is read iwo-thifd:^ ; J 18 read one-fourth 5 } is read ihret-fourihs \ 
and so on. 

A fitction expressed in the above notation is called a Tulgar 

Nraotion. * 

Example. *§ of a yard* indicates a quantity which is composed 
of two equat parts, three of which make ep one yard j that is, g of 
a feet* 

Noted. We should gel the same retult whether we *diyide a 

yard (at any other unit) into 3 equal parts and take a such part^ 
or dividh 2 yards (or twice that other unit ) into 3 equal parts gHu 
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take one of these parts. A fraciwn may thus he considered to ex- 
press the quotient of the numcratot by the (fenominator. Hence ^ h 
often read ‘2 divided by 3*. 

3 XAMFLES. 


Write down the value of 


1. 

1 of Hi. 

2. 

£ 1 - 

3. 

• W. 

4. 

4V of a ind. 

6. 


6. 

3 ft of 

7. 

of a ft. 

8. 

y; of an anna. 

9. 

Jg of a yd. 

10. 

^ of i.r. 

11. 

j’iofltl. 

12. 

./'o ton. 

13. 


U. 

seer. 

16. 

A sq. ft. 

16. 

Tiff 

17. 

i of • S''. 

16. 

^ of Hi. 5^. 

19. 

1*3 of 3 Jt. 3 in- 

20. 

of 7U 

21. 

Vlt of 1 hr. 5 min. 


10 «i If the numerator and denominator of a fraction are each 
multiplied by the same number, the value of the fraction is not 
altered. 

For, consider the fractions )j and JjJ : the first indicates that the 
unit is divided into 3 equal parts and 2 of these parts are taken ; 
the second indicates that the unit is divided into 36 equal parts and 
24 of these parts are taken. Now, a pait in the foimer case is 
obviously equal to 12 parts in the latter case ; consequently 2 parts 
(taken) in the former case 24 parrs (taken) in the latter case. 

Illustration : J of a yard “2 ft. ; and f,J of a yard — 24 in. = 2 ft. 

Corollary, If the numerator and denominator of a fraction are 
each divided by the same number, the value of the fraction is no-t 
altered. 

104 . A whole number may be expressed as a fraction with any 
given denominator. 

Thus for example, 3 = J ■ g = § = =^ctc. 

tO.V A piven fraction can be. transformed into another fraction 
of which the denominator is any multiple of the given denominator. 

Example, Transform j into a fracAion with the denohnnator 12. 

I2«^3X4 ; hsnceg-2§i*-^V 

^ ^ EXAMPLES «0, 

^ L Express each of the whole numbers 2, $, 7, 10 as a fraction'; 
.^with denominator 9. 

Sr Change 11^ to fractions having 2, ^ ir, 25 and 35 for their 
dijs^ominators. 
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3 . Express 21, 76 and 159 as fractions with denominators 5, 9 
and 75 respectively. 

4 . Express -J and 5 each as a fraction with denominators 12, 
18, 96 and 600. 

6. Find fractions equal to i, *J, J, having 90 for their 

denominator. 

8. Transform Jg and into equivalent fractions whose 
denominators shall be ii, 5 and 10 respectively. 

7 . Express and JJ, each as a fraction with the 

deno?ninalor 6. \ 


100 . A fraction is said to be in its lowoBt torms when its 
numerator and denominator have no common fnctor. 


Example i. Reduce !S 2 o to its lowest terms. 

Wd divide the numerator and denominator by their II. C. F. 
which is 210. 

Thus = Ans. 

Woto. In reducing a fraction to its lowest terms, it is con* 
venient first to remove any factors common to both numerator and 
denominator, that can be found by inspection or by the application 
of the tests of divisibility (Art. 90), 


Example 2. Reduce to its lowest lei ms. 


tj ^ 

Process : A ns. 

14 

is 

‘ 4 , 

Here, first 78 and 84 are divided by 2, giving quotients yi and 
42 ; next 39 and 42 are dit^ided by 3, giving quotients 13 and 14 
which are prime to each other ; hen:e the answer is U. 


'Example 3. Reduce by cancelling to their lowest terms ; 


(i) 


35x8’ 


fir ‘L’LW.I 
J!5xft aS' 


A ns. 


(ii) 


(ii) 


3x4x5 
6x20 • 

gx4xg 

«"x«P 


A ns. 


It should be borne in inind that w!ien a factor is cancell^/f, it is 
replaced by 1 and not,)iy a • 
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EXAMPLES. 

01. 




Reduce 1 

to lowest terms : 






1. 

‘1 

2. 

r\. 

8 

is- 

4 


6. 

ii- 

6. 

ih 

7. 

U- 

8. 

is 

9. 


10. 

91 

11. 

U 

12. 

tl 

13. 

H- 

14 

If 

18. 

SS- 

16. 

i?. 

17. 

n. 

18 

Si- 

19. 

iVlj. 

20 

Si- 




EXAMPLES. 

Ola 





Reduce 

to their lowest 

terms 





• 

1 . 

IS* 

2 

il 

3. 

H 

4. 

If 

6. 

Sl- 

e. 

i*sV 

7. 


8. 

W- 

9. 


10. 

SSf 

11 . 


12 

m- 

13. 


14. 

AVf. 

16. 

iVft 

le 

sm 

17. 


18 

ifSS- 

19. 

sm- 

20. 

«1f' 

ai. 

UJ}. 

22. 

iiU 

23. 

S'Ji- 

24. 


25 


26. 

2I«]. 

27. 

mi- 

28. 


29 

ISIff 

30. 

lifSf 

8L 

mi 

32. 

iVliV 

33. 

nm- 

34 


85. 





EXAMPLES. 

Olb. 





Reduce by cancelling to their simplest forms : 

1. a IHS- 3- fi^i' 

». fSMSIi. e. 

7. fiUoW- 8. MliVi- 8. 

10 . v»%w- 11. la. v*yftw. 


toy. A BliZOd number is cmnposed of a whole number and 
a fraction, as 3}. This stands for 3+fi and is read ^thruand 
two-fijthi, 

A mixed number can be expressed as a fi action. 

BtampU. Express 4} as a fractioli. 

4i“4+5*»V+5*"Mi. 

For, 12 tltinls of tte uoit and z thirds of the unit make (124.2} 
or 14 thirds of toe unit. 

Henc«£th» rule : Multiply the whole number tbd denomi- 
nator^of the fractional part ; add the result (o the nttmenitot of 
tha^part for the adw nutneratorj and retain the same denmninator. 
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EXAUPIiBB. 

Express the following mixed numbers as fractions : 


1. 3i. 

®* 7iJ(f 

11. 

^6. 7iV*o- 


2 . 

7. 

12 . 

17. 


7i. 

12,%. 

76JJ. 

8iWa. 


3. 

8 . 

13. 

18. 


9A. 

20j®b. 

25if- 


a 

14. 

19. 


8*. 5. 

39*.. 10. 

IS. 

40a4i. 20. 


Si 

90*. 

99JS.. 

49^. 


)s[. 


108. A proper fraction is qnei of which the numerator is 
Jess than the denominator, as 

An improper fraction is one, of which the numerator is equal* 
to or greater than the denominator, as 

An injproper fraction is either equal to an integer or a mixed 
number. ^ 

^Example, Reduce V and V to whole or mixed numbers. 

V-V+«-4 + H4f 

Hence the rule : Divide the numerator by the denominator ; 
the quotient will be the integral part of the mixed number ; the 
reinaincler will be the numerator, and the denominator of the given 
fraction the denominator, of the fractional part. 

(i) 

7)_2i *, 

3 , lem, o. ' 

Hence V“3. •) Hence ^■■4Jf.’\^\ 

lOB. The reciprocal of a iraCtion'^ a fwiftion formal by in- 


X 6>^, 
>^ce 


terchanging its terms; thus the re<^gro^ 

♦ ^ " 

EXAMPL 

Express-as whole or mixed num' 

1. J. 

11. fj. 

•le. w- 


i»#iOf/(of t)is 1- 

j ' *' 

/ ■ 




19. SS. 

Express the reciprocals of ^C follbwiAg* ftacttonl.' as whole or 
mixed numbers : -ji P,, • 

SA 


au 

ae. 


m- 


as. 

87. 


sis' 

iWV 


as. 

38. 


Tlfij- at- 


JUL 

tW* 


80 ^ 


aSSa- 



qc 
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^ f fO. Two or more given fractions may be reduced to equiva- 
lent fractions bavjlng the lowest common denominator. 

ExatiUpU, Reduce '/jf and to equivalent fractions having 
the lowest common denominator. 

The denominators are 9, 12 and 10 ; their L. C. M. is 180. 

I8c-^ 9-20, 1=55-58"*%;. 

I$04-I2»-15, /. 


180-5-10=18, 




IJKI 6 ■ 


; 

‘ *0- 


Hence J, * and *"!%> T* respectively ; and these 

latter have the lowest comnion denominator. 


EXAMPLES. 04. 

Reduce to equivalent fractions having the least common deno- 
minator : , . , 


Jand 5 


1 . 

5. 

9. 

12 . 

15. 

18. 

20 . 

32. 

34. 2, 3ii7l, i- 
26. 3, 7i,2i, J, S. 


h I. i 

A» Vi> 1 J* 

1 U '« 

H 1% % St 1SV‘ 

3 . 5 , 

1,i- 

h 1 1 iV 


2 . 

6. 4;?. 5. 


and 


8. 

7. 


* and 5%. 4. ^ i, 


10 . 

13. 

16. 


*> lAli Tffff* 

3i» 4i» H- 
h 3h f ■ 


8- *» *> 34- 

'll- 

1*. 

17. 3» if 4f J. 
iVl 7^* . 

21. 

23. Av*, sV, aVi tio- 


fft 1 s 

19. 


35. 

37. 


l OviTf dfff 
Si a I *1 /a* iV 
*fi 7i ilii tVi 2*. 


111. Of two fractions having a common denominator the 
/Greater is that which has the ^eater numerator. 

ThuSf of the fractions and *1 the former is obviously greater. 

Of two fractions having a common numerator XYit ^reaUri^ 
that which has the hss denominator. 

' Thus; of the fractions J and J the former is greater, a ‘ ‘ 

ETote. In comparing values of d^actions^ they inust be reduced 
to equivalent fractions having the L. C. D. or t>* C. N. 


. » EXAMPLES. 

WWch is greater^ 

a. /, or A? 
il,?. • s. 


a. 

-8. ifwii? 
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Find the greatest and the leji'st of the foHowing fractions ; 


7 - i 3 » ^8» Si 

6* iSi 1 ^ 1 4 * 

Arrange in order of mai 

13. J, 5, 14.y 

• 16 . V., 3 % •• 1/. 

;io. 



19 . t, 5 . 




5 7 ^ ft 

1.11 ?ff- 


5.: 

■V 

itude : 

iV> 5f> A- 
!1, S3. Si. 
f iS. A, I- 


9 . 

12. 

16 . 

18 . 

21 . 


so 10 

BA* :i 4 * 


tV> sV 5 ff» s^s* 


f. h 

S?, Ji?. Hi- • 

li* ti- ty 


i» ulii 


^ADDITION j/nD SUBTRACTION OF FRACTIONS. 

11 * 3 . Addit^lon. — The sum of fractions having a common 
denominator is/ a fraction whose numerator is the sum of the 
numerators, and whose denominator is the common d^ominator, 
of the original fractions (see Art 107). When fra(|||n)ns to be 
added have different denominators, they must be reduced to cqni- 
\alent fractions having the L. C. D. 


Example r. Add together § and j. 

Process : s + S + J 

Example 2. Add together g and 
The L. C. M. of 2, 6 add 9^18. 

Am. 

N ote. The sum sHoiild always be expressed in its lowest terms ; 
and if an itnpropev fraction, should be reduced to a mixed number. 

,V. 

4 ^X4 mpls8 . an. 


Add together 


1. 

J.ii; 

• '2. ?,?•?• 

8 . Hi. 

4 . 

fit i*r* 

*• fst lii iV- 

6. Hi-^S.U. 

7 . 

A. ill il‘ 

8 . 

0 - ifitiltH- 

10 . 

ii. 

11 . 1,1 

12. ?• A’ 




15. Si, A, A. 

*10. 

4+.?+t; 

17 . A•^^\+A’ 

18 . A+A+A- 

18 . 

J+ iV+ iV 

. 80 . 

21. *+l+rt. 


22*L.^+l+ A+»V- * i+A+A'hA* 94. S + S+A+V- 

26. A+?»+S+*. ae- 27 . A+?S+?i+M- 

a»- l4?+pi+fn- a®‘ iV*+tt8+n • 
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113. In adding mixed numbers it is convenient to proceed as 
in the following example : 

Example. Add together 2), 3^ and 7^. 

Process: 2j+3j + 7j-2 + 3+7+i+i + i 
-I2+t\ + A + }S 

“ia+?i“t2 + ii’'if“i3^. Ans. 


E. B. It is also convenient to reduce improper fractions to nuxed 
numbers. 

EXAMPLES. 67. 

Add 

T- 34 + 41" 3. 74+6?. 3. Si4r+74" A. I34+2J" 

®" 34+Sj+t5A" ®" 74 + 84 + i4T’f 7. 24 + 4 + 3" 

8. 3> + 9!+fJ. »• .iA+ 2A + ?*" 10. 7i*T + 2+y^- 

11" 34+4A+6A+IiV 18" 24+34+44+>iV 

IS. 3*+^?“+W" ' U. W+W+4" 

16" ^3j+3+i4 + V" ^8" »+'*/+24+3A" 

17. iP^+ii|pi>+ii5}io, , ^ IS. j+a^+aja 

18. io+34 + W+A" ' 20. 5+V-+U+f8" 


R a , p . 

21. >^7 • 9 . 24 

5 • 10 ■ 7l4 
.13 . 14 . 6|j 

2 . 7 . 0{g 

22. 

irs . d 

1 . 9 . 

2 . 0 . 5J 

3 • 7 • o}i 

I • 0 . 3i 

Ib. oz. dr. 


oz. dwt gr. 

8A 1 . 7 • 74 

25. 

3 • to . 7f 

3 , 9 . 3l 


7 " 0 . 81 

3 • 13 " 04 


8 . 3 • oi 

• 4 . 3 " 7i1r 


2 . 7-24 


yd. ' ft in. 

as. 7 " 1 " 3I 

2 . 2 . 2| 

3 ■ o . 7I • 
* • > " SiV 

i' ' ■ - ' 

f ^hr. min. sec. 
29" 3 " 30 " 9f, 

7 " 33 . I9i 

4 - 7 " 39A 

5 ■ 34 " 34A 


114. SubtraetiotL— The method of subtraction pI EacUpas 
iaaimilar to that of addititAi. * 

Example u Subtract f from 

Process : “I" ^f*s, 

Exa»ai4 3. .Subtract f from jf> 

The hi dv M.. of 8 and 6 >- 24 , 
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Perform the following subtractions : 


1. iS-?3. 

2. 


3. 

4 - 4 . 

4. 

4-4. 

8.^ 5 “ iV 

6. 

A “A* 

7. 

A-A 

8. 

A -A. 

0 . U~U‘ 

W- 


IL. 

4ff~»V 

12. 

\U-iil 

13. S-5. 

14. 

7i--2}. 

16. 

hV”* 

1-14. 

17. §-i4. 

18. 

2 * — 2j. 

19. 

74 -7 A- 

20. 

45 -i¥. 

81. I-,V 

22. 

I- 1 V 

23. 

» -tV 

24. 

1-48. 


115. The following examples are important. 

Example i. Subtract 3I from 7^. 

Process : 7i-3l“7lS-3lS=7-3+iS-i8-4+A“42iJ- Ans. 

Example 2. Subtract 2^ from 41- 

Process : + 

Am. 

Example 3. Subtract from 7. 

Process : 7 - A 6 + i r- -6ff 1^2 ^ iV- 
Example 4. Subtract 3^ from 9. 

Process : -J-S + f “Sj. Am. 

EXAMPLES. 09. 

Perform the following subtractions : 

l. 8i-sJ. a- 9l-7t. s. ii-h 4. sS-i- 

5,/iaJ-7J. 6. i7i'V"HH‘ B. loH-afi. 

8 . Si-ai W. 7?-3f- ll- 8l^-7iV ia.,234V-»7^ 

18. S}f> 2 ii 14. iatt-3iS- HB. 34 i- 24 f- W. So/i - 4 o#f 

17. MM-aBl?- 18- 9A-*U. 18. rl-f. 80. loj-l- 

81. 3 - 4 . , 88 . 7-i“f *4^., 9-^14. a*. lo-t?. 

8B; ia- 3 f a«. 17 - 4 A- a^. l8-4tV 28 . 20 - 9 !?. 

Simplify * "IIP* 

88. a4+3j-4t. -■ 80. 7i+9f|-4‘>|. 

81. 3 H 4 I-U. lyi-ii-ri* ; 

88 . qA- 84+34, . 84. i3A“74“a4. 

8^. 8-?^i74rJiV 7-3i4-a4+A- 
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37. 

y-infl + ^OjO 

+w. 

38. 7 

-i + S-J. 

39. 

?J-7j + 9--S 

>h 

40. 3j+4t-Si- 

41. 

Subtract 

R2. 

tsa. 4 }/. 

from 

Ht3. 

917 . 6 yt. 

42. 

Subtract 

R 7 . 

lotf. 5 ?^ 

from 

Rio. 

7«. :r- 

43. 

Subtract 

U 2 . 

1 3^- 1 1 ^P‘ 

from 

Uy- 2 a. 3i/>. 

44. 

Subtract 

/3- 

17 s. gy. 

from 

£h- 

7J. 

49. 

Subtract 

u 

7s. 

from 

£ 10 . 

OJ. 2*^7. 

46. 

Subtract 

7 yd. 2 ft. 9 f in. 

from 

i4ytl 

1 . oft. 3 J in. 


MULTIPLICA TION AND DIVISION OF FRACTIONS. 

110. To multiply a fiaction by a whole number, we mul- 
tiply the numerator by that number, leaving tlte denominator 
unchanged. 

Thus ^ X + h + 

E.ramph r. 5^ x 1 4 « * a jst « « « 2% 

Example 2, 23J x 5-23 x 5 + J x 5 =■ J15 + * ^5 + 3i ■* n8J. 
Example 3. Multiply by 57. 

SinceT?j}p-i-Tl 5 i 

tVo" ^ 57 — 57 - iVo =* 5^’ + ^ “ vVo 56 + ^Vlr “ 5^ tVo* 

Example 4. Multiply 99Ttf}F 7 - 
Since 

99 iV« X 7 “ 700 - 1 Jo * 699 + 1 - 1 J 0 " 699 + « 699 t V o- 

EXAMPLES. 70. ' 

Multiply ^ 

1- I by 7- 3. I by 8. 3. {i by ii. 4. S by 9. 

0 . T*if by to. 8. by 15. 7 , H by 3a 8. by 303. 

0. i^by2i. 10. ^ by 36. 11. Jf by 51. 18. jf .^yo. 

' 13 * M by ird 14 , by 144. 18 . ^ by 5701 16 . ^l>y 9 *. 

17 , 3J by 4. 18 . 6J by 7. 19 . yj by gt . 80 . by 12, 

21 . *3i by 12. 83 . Suffby 12. 83 . 29I by n. 84 . 9i'S*bySi. 
26 . 3^8 by 54 - “SO. aH by 249. 87 . 3,4,'^ by 144. 28 , by «8. 
29 . ,Vff by 29. 30 . by 39. 8L by 29. 88.- m by 45. 
8V9PA3 by 9. 3 A 9,% by 39. 85 . 999 AVlr by 

8ft:^V b# 3 *. ' 87 . 9 AV by 21. IW.^ 3 tS!tl 8 by do. - 
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39. 7J. by 5. 

41. it;. slA by 7. 

43. 4J. by li. 


■» \ 

40. 9J. ii,Vby 9- ^ .0 

42. US. 3a. 4^. by 6. / 

44. £3. Of. by 12. 


117. To divide a fraction by a whole number, we niuUiply 
the denominator by the whole number,, leaving the numerator 
unchanged. 

Thus 5-1-5 part of the unit in is one-fifih 
of a part in jj, and since the same number of pans is taken in both 
cases, is one- fifth of 3. 


Exnmpie 1. 

Example 2. 
Process : 


7i-MO»J24-rlO = 4i5o« 
Divide 37S9J by 5. 

5 ) 37595 

75' I 4S "^em. 


V'x,' 




S' 


Now 4j‘, + 5«-Y-r5-^J ; .•. 37593 -S’ S*JB*ii* 


Note. In the division of integers by integers, the complete 
quotients can always he obtained by the aid of fractions. Thus 
for example, 32o-r9«^ jS^-«35j. 




EXAMPLES. 

71. 


Divide 

• 




1. 

4 by 4 8. 

S by 5. 

3 . 

i by 7. 4 . 

1 by 7 - 

6. 

i'(byi2. 6. 

jjj by 28. 

7 . 

by 22. 8. 

7% by 1 1. 

9 . 

JVSbys. 10. 

^A’by 42. 

ll. 

fii by 88. la. 

')%*( by 54 - 

13 . 

nby 135. W- 

by 160. 

16 . 

4ji by 95. 16 . 

slS by 87. 

17 . 

7i by 4. 18 . 

3 iby 9. 

18 . 

SSbySs- 80 . 

4| by 1 1. 

21. 

163 by 15. 88 . 

42 by 57 . 

23 . 

35 by 21. 84 . 

2f by 40. 

; 26 . 

2134 by 5. 86 . 1.731 by 6. 

27 . 

7*3* by 4. 26 +^ 

ico}i by i| 


as* 33348 by ai. . 30. 3565^, by 33. 81. 9S9tV by i6. 

88. 73941 by 19- 83. 324? by 15. 84j,' 394 by 24. 

88. uto. laA ai;5. by 8. ^ 86. Uaa. 130. 34^.’by 9. 

ys. 6S<it by, 11.' 88. 1^99. 19J. ii44<i by 13. 

* Obtain the complete quotient in the division of . 

86. ,720 by 9. 40. 1346 by 7* 4l. Jooo by 23. ^8. 1234 by 1 1. 
48. R29. 7a. by R7. 3 A ■ y #4., Ra. 14a by 
^6- 1^7*8. ilf. by i|3. 7S4 % 46^' ;£ioa ys. OJrf. by^^Srf. 

47. R30; 8a. 375. by 8. 48, R13. I2a.‘67». by ii!^ ... 
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49 . B420 ^a by 13. 60 . Rioo. 3a. 11/. by 16, 

8L £17. 17^* 7d by 5. 52 . 19J. iid, by 15. 


118 The definition of multiplication which we have given in 
Art. 29 implies that the multiplier is a whole number, and it is not 
applicable when the multiplier is a fraction We therefore give 
below the geneial definition of multiplication. 

Def. To multiply one given nun^ber by another is to perform 
upon the number multiplied that operation which is pei-formed 
upon unity to obtain the multiplier. 

Since I IS repeated thiee times to obtain the number 3, to 
multiply a number by 3 is to repeat that number thiee times. 

Aga| 5 , since 1 is divided into 3 equal parts and two of these 
parts are ^ lUggn to obtain the number to multiply a number by 
^ IS to div4kjf%li4||iumber into three equal parts and take two of 
these pairw; that is, to multiply a number by i we have to divide 
the nunihei by 3 and multiply the lesult by 2. 

Example. Multiply j by ?. 

Since nnd > 

S5<^“2;?-aV 

Hence the rule ; To multiply one fraction by another, multiply 
the numerators for the nunieratoi ct ^he product, and multiply the 
denominators for its denommatoi. * 

[ i\f. £, This rule holds good for the continued product of three 
or more fractions. ] 

Note. Hence it is clear that 2 ^ f "* f ^ S- 


119 . A compound fraction is a traction of a fraction : as 
5 off. 

The compound fraction, J of J, means that we are to divide t 
(regarded as a whole) into 3 equal parts and take 2 of these parts. 
Hence of t is equivalent to | x g, r. to 5 x 


Example^ Simplify 3] of 9}. e 

3l 0f9j-3J Ans. 

If, B. Befoie effeettog the multipUeatioiu oo|fm>n fiictots diould be ' 
xemoved lion the numerator and denominator. * 

• ’3 


^ ^ EXAMPLES. TS. 

.a. iby», $. g.byl. 
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4 . ifby'iP- * 5 . 22by?i e. inby|g. 

7 - If by tJ. 8. at by If- ». Sl by 4V 

10. 3I by ll.'i U by 2j. 12. f J by 3J. 

13 . 4^, by 7 i- 14 . 7 i by 3|. 16 . 2| by i,*,. 

16 . 44 by 3,V 17 . 2l| by 3f. 18 . 3/x by 2|, 

19 . 5, ‘4 by sJ. 20 . 3f by 4}, 21 . 2J by 4J. 

Simplify • 

22. 3J of 2j. 23 . i of 4i of 3J. 24 . 24 of 3J of 4I. 

26 . Sofi.5x7i.|^ 26 . 4 ix 55 of 4 iiV 27 . i|x2}x3f. 

28.^4 of 24 X 3j of 9. 29 . 3Sof2jx4X7i. 

30 .*^ g of of ?f. 31 . 3* X 5} of X I 4V 

32 . 4 jx 2 jxi}of 24 . 33 . Joffofil^r; 

34 . J X 5 X ’a'i X ^ 14. 35 . J of | of f of | of j. 

30 . 24 of 3ix ij of 2 t|^x ij. ’ 37 .|^ of 9x74x45 of J of J. 

120 . Example, Reduce 29 poles to inches. 

Process : 29 po. 

Ji •’ 

145 «29xs. 

_u4 »29-S-2, f.^., 29x4. 

iS 9 h y<*- 

3 

4784 ft. 

IZ 

' 5742 in. 

EXAMPLES. 73s 

Reduce to inches : 

1 . 7 po. 2. 13 po. 8. S9 po. 4 . 39 po. 6. 49 po. 

6 . 4 fur. 39 pa 5 yd, 7 . lo mi. 5 for. o po. 3 yd. ' 

fteduoi to «q. Snclies : 

5. 7 sq. pp. , 9 . 13 sq. po.* . 10 . 29 sq. po. ll. 39 sq. pa 
19. 49 sq. po. 18 . 9 iCf 2 ro. 7 po. {lA i sq^ml 3 ac. 10 po. 

m. Division by a fraction is t^^Jmeru of multi^icatton. 

To divide | by f is to find that nu^bei* whicbVbeing; multiplied 
by { gives { as tbe product. But: |Nft being iuultipUed byiK^ 

I as tw'produot (.*, {x{«it); theiumre : and rawiv 

) . “ . C.M.7 
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we have the rale . Multiply the dividend by the lecipiocal of the 
divisbr. 

Example i. 8i-^3S« V-^ Ans. 

Example 2 If J of a number is 4, what is the number ? 

Here the product of the number (requ-red) b) ] is 4 , 
the number required 

BXAMPIiES 

Di\ide 

1. Ibyf 2, ^by^ 3 f, by jiJ 4 . ^ by tj 

® ® 75 by, If 7 -^ibyi/,. 8 

Ovii^by}. 10. i6f by 11 iJ<byl,''j 13 ii,Vbyi2} 

IS. Mb^li. U i35by3,V llS 10} by,*? 18 9by«. . 

17. Is. iiibyyj 19. lobyyl. 80.^ 76 by 28J 

2Ui^ of 4}| by 7l of 3) 88. sixbfbyiJxM -** 

as 4}+7* by 41-^3; Si /;3l of 3i by 7 - 

86. ^ of a numbet ib 14 . what i> tl>e number ?. « 

29. 3* of A numbei is 2| ; whit is the numbet ? 

27 Find the number^ { of which ts | of ^ 

29 . 3^ of 4^ of a number is y find the numbei 

29, 4 of } of a number is 3^ of 10 , what is the number ? 

80. Which is greater, the quotient of 3i by or the continued 
product of 2i i and ^ ? 


C. F AND L C. M. OF FRACTIOI^S 
The definitions which tve have given of thl^ ^ F. and 
hen the given numbers are fractions, provided that wt^ uii^evstand 

. ^ .a» * .a . . a . ^ ^ ^ t *. a_ 


,%ule To find the H C. F. orlhe L. G M. effindti 
io tbeir least common den^mkihtor t tbeti ftn4 f 
ot tho Lt C. M. of the new mundtitora, and wirlM I 
comnwn ^ defltwlpntor. 


*,i*e(liice 
,11. at 


Bftamfilk Findthe H. Q F.oihI tl.of|,4ff9Ml||< 
TKtitlvefifTactioneateeqffivnienlto^^jljltUl^ ^ ^ 

tfidt^. C. of IS, 40 Olid tym, and their 


.,jJI<lieH.aF.*ei|i»ffh«WAi 
ip^ (ho 1, C. M. 
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Find the H. C> F. and L. C. M. of 

1. i and i. Z. I'lf ami 3. 5 ", and JJ. 

*• Si 6 ' ®' li iV 8- sit sif A* 

7. 3S.!l,3i- 8. 3,8!,M. 9 24,3l.4i 

10 . 3 . 3 . 104 . U. ST. 31- 4- 12 . I??, 2 *l,si|. 

13. What IS the greatest length which is contained a whole 
number of times exactly in both yj feet and 4 ^ feet ? 

14. Find the least number which, when divided by each of the 
ft actions and gives a whole numoer as quotient in e4ch case. 

16. Four bells rommence tolling together ; thev toll at inter- 
vals of f, i|, li and 1 } seconds re|^cttvely ; after what ititer\al 
will they toll together again ? 


M19GELLANSOUS^XAMl^l8T3S. m 

1 What number must be added to 3 ^ of \ that the sum may 
be9?U V 

2a What must we take from to leave 3 } 

3. From what must be 4 ]^ be taken to leave J of | 

4. What numbei multiplied by |-f S gives the product Hy 

5. By what do we divide if the quotient is 8 ?4,^ 

6 . How many tirne^ does i } contain i 1 ? C#t 

7. •What number do we divide by 7 ^, if the quotient 1 ^ a} ?/ i 

8 . >lf the divisor be A and quotient ft of the divisor, what 13/ 

thedWdend? » h ^3 z ^ 

9 . Find the price at 117 tb« at 5^^ per Ib,^^ 

Find the cost of 305 maunds Sit Ra. 90 . 4 }^)* per giauaA f , ^ 

11. y Find the weight of ia$ boxes, each Ib^ 

I9f |R7ha of what amount ? 

XlWlllgd the sum "of money, of which h ji^o, ' ^ 

M^Which is the |tvealest,^ 4 f^ 3 iy 4i t>r 4 i 4 « 3 l i 

Wbal number i$ diet from which if you subttact and 
to^heW^aindern^^ofif the sum will * / 

19* Find (he lehftc fraction whk^ being addeii to f shalt make 
tbeiimH 4 |iMkilite|en - *1 * 

Vf*)l4 glvw S )iOl his nieney t ^ 

ceiveiVam £* tJves i> | pf what he teciWie i what /racitoa 
money does JSLteceive ? V 
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18. If I lose 3 of my money, what fraction of it have 1 led ? 

[The fraction ** i - j - f.] 

f8a. f of a post are imbedded in mud, are in the water, and 
6 ft. are aoove the surface , what is the length of the post P 

[1+ ; * - A* A- /. A the po8t*i-6 ft. ; 
and the length of the post«6 ft ft.*«-20 ft.} 

19 A book contains 25 pages, and a boy has read 1 5 of them ; 
what fraction of the whole has he yet to read ? 

80. A sum of money is divided among three persons, B and 
C. A receives f of it, and B re( fcivcs if. How much does C get ? 

21. A man owns A estate, and sells \ of his share ; 
what fraction of the estate does be still own ? 

28. A merchant owned if of a ship, and sold A :»hare ; 
what fxart of the whole ship had he left ? 

^28. If I give avMy A of wioncy, and then J of what re- 
mains, how much of the vvhole is left ^ 

24. One-fifth of an estate is left to the eldest son, to the 
second, and i of the remainder to the third ; how much was over ? 

first game a person loses i of his money, it the 
at the third | of the rest , what fiaction 
'^bis original money has he left ? 

26 When li of 2 of a loaf of bread has been eaten, how much 
of the loaf will be left ? 

^ 27. After paying {of a bill, H24 is still due ; what was the 
amount of the bill ? 

28 ^ A person expends J of his income in board and lodging, { 
in clothing and A in chanty, and saves ^£318. What ig bis income ? 

29. A boy after giving away ^ of his pockeMnpney to One 
companion, and t of the remainder to anotheri has ar. left* Mow 
much had he at first ? 

I** 80 A man tiavelled A kis journey by coach, A kV 
and walked the remaining 9 miles ; how fer did he go ^ ^ 

^ One-tenth of a rod is coloured redi, otie*lweiitM^^ 
one;thirtieih yellow, one-fortieth grden, one fiftieth 61^ et»e*ni8ila€h 
indigo, and the remainder which is 302 inches long, Ftttd 

the length of thd rod* « 

3a fsmfn dynasty of thoViBjf* of l^tlltaie 

nmvji oraMtheri 1 of another, Aof « fbwtb, Am} thttHomre 
S Hew Winy Icings were there of eoeh Heme J 


COMPLEX FRACTIONS 


34 . lJ 3 y what numbeH&<^uld be multiplied sp as tta pro- 
duce the least possible integer ? 

r.- i r £l* S-f- * ton 5 cwt r 

36 . Simplify ^ — \ 2 — U 

5^* 4 tons 1 5 cwt. Jf 

36 . How often may ^ be^ subtracted from 7» so as to leave a 
rcmaincle^pot less than 3 ? 

37 . From a rope 20 it. logg, as many pieces as possible are cut 
off, each 2j ft- long ; what fraction of the latter length will be left ? 

.... 38 . A cistern has two pipes attached to it, one to supply and 
one to draw off. The first can supply | of a gallon, and the second 
can draw off ^ of a gallon, per minute. If both the pipes are opened 
when the cistern contains Si gallons, how soon will the cistern be 
empty ? 

39 . The double and fourth partof a^nuniber. added together^ 
give as the result ; what is the number ? 

40 . Find the number* of which the eighth part exceeds the 
tenth part by 7. 

41 . What are the nearest integers to 12{ and 17} ? Give 
reasons for your answer. 

^ 42 . A number of mangoes is to be divided amongst 3 peiNlops 
so that one may get of it, another /f, and the. third, .tfad 
remainder; what must the number at least be that ibis tnay be 
done without cutting any of the mangoes ? 


XXII I. COMPLEX ^FRACTIONS. , 

12s. A simple fraction is one, in which the numerator and 
denominator arei both whole numbers ; as 

A ec^mpiesc fraction is one, in which the numerator or deno- 
minator or bath are not whole numbers - ae:. 

; I' 4. f . 


XTdt^ Jg iltead •3f 

« 124 . Cfompiex fractions can always be simplified as in the 
ftUpwing samples : « 
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ARITHMETIC 


^ 4iL ■’s ’3r5 3 J 5 U 7o 


r > . Hl4 _l+8 _V_n„ 3 . 

Example^ 3jof2S V^? 6 26’ 


N» B The work within the brackets may be omu(c(][ in \iracflice 

Note. There is another methefd of simplifying complex fac- 
tions, which is explained by the following example. 

Example 5, Simplif) 

We multiply the tei ms of the fraction by 12, the L CM of 
the denominators 2, 3, 4 and 6. 

Thus the fraction « ^ 

9+10 19 


Simplify 


£XAMPLSS,> ) 7 . 



13 
8 i* 

9A e ^ 

>33^ ■ *4/r’ 

3?+A 
4l-3r, 


8 

6. 


18. 


18. 


9 i±i 

ji- 

m 


’■ I 

“• sFf 




18 S. sfatsitfy tite ayaww 



A '♦w \ 
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Process • 3 + * 




7- 


-3+ 




2 M 

7- - 7-i^ 

lo 31 


4 + 


U 


Simplify 


EXAMPLES T8 


T 

■> 

•k - 

3. 

3 





6 3 

6. 

,+— L- 



.+ ' 

ff 

8 6 + — -i— 

-. 0 

2|+ ■ , S ■ 


2 + 


6-- 


2+- 


^% + J 




;4»»» .i i I m i, 

a-fcf- 


10 . 


11 


It. 


4“ 


a-- 


2-i 

3+ 


j 


a+- 


I- 


3 + i 


3+ 


3+1 


3- 


a+j 


189. Tlw following oKaniploi of oimpOlicattoo «t« 

Exam^U I. 

|xi+t«*txixi«|. .jj, 

JjrflunA&f 

Ilk tte flto operftkitoi^Df 

into thSpfflSi^fey 

ecdid by tiM f iRvlsHln ; wBSjS^iibdm by a 

livaleiitisdiNAtitby tirojS^ ^ 

^ ^ '' * JSf AjMP * .... t . a ., 


Ktteecdu 
aqnivalciit fo 

IToiAytikf 
b» fManod aaf AM 
twwkttl+I'Wfl 


but 
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EXAMPLES. |9. 

Simplify 


1 . 

14-5^4-2?. 

2 . 

li- 

4-ll4->J' 


3. 

?4-2iX2/o. 

4. 

2i4-4xii\. 

6 . 

2 i' 



6 . 

2 jx li-r 2 J. 

7. 

lj4-lJX2i--r*2i}. 

8 . 


i-rixH 


9. 

3i4-'j4-jxfc. 

10 . 

J4-H’<i4-S4-Sx4. 

11 . 

3i 

• 7 - 2 ^ of 6 J 


l!s. 

2 j 4 - 3 i of 4^ 

13. 

2j4-3iX4j. 14. 

2 ^xi-r 

3i ofij. 

16. 

4Sx 

of 3 J. 

16. 

24 0fi4-3ixij. 




17. 

43 of 2 .i---ii{x 3 j. 

,18. 

2 ^ of j 4-3^ of l’. 




19. 

4 ? of 2 i-^ i j of 3 j.i 

20. 

2^’<f4-3jx ij. 




21. 

4s X 

2 * 4 - 13 x 34 . 

22. 

I.|!-^ 2 j of 3 jx ijl. 




23. 


■2ix3i of li. 


24. l4X2ix3j.Mj of of 3J Xi''j 

I 2 T. Convontion of Siglbs : — When an expression contains 
all (or some of) the signs +, ; x, and the mitllif>liraho 7 i and 

division are to be roorked before the addition ami subtraction. 

Example. .^+2xJ-ri-A='.5+fxix-J‘-i=»|+.^-i=«4-^ = 3 i. 


EXAMPLES. 80. 

Simplify 

1 . 1} of 3i~i*/( of 3f. 3 .- 2 |x2 + 74 xi^j. 3 . 

4. »;J-3i>‘4f’-i + iV ,5. 3i'a + 4i4-jj-i. 6. 254 - 1 | of li. 
7 . 5 i + 3 J’< 4 i- 7 )»(ftWV ®- 34 + 4 HflOff , 

0. *iof3i-ii+l of.?. . 10. 3 ? of 4^4- 5? -2?. 

U. f of4i + 2-riiy-5. 13 . 314-4* of -J+i. 

13 . i-t-i|of?-:-Jof,V 14 . j4-iJx2j-iof*. 

15 . '>Sof li-Jof J-HS- 18 - /7i + i4-l of J-Sxij. 

17 . ij of 3 i + i*« of 3j of 3i4*4i of S-ijx A. 

18 . 4f + SH8-2oJx34 of j>j4-AofaS. 

r//E USE OF 'brackIets. 


1S8. When an expression is cncloscd^in a bracket ( }* { f 
or [ ], or plaied under a y,i,noulum , the whole expression 
is affected by the sign that precedes or follows the bracket or 
vinculurn. 


■.^*f3+4) xj^ans that 2 is to be divided by ^ic sum of 3 and 4^1 



THE USE Of BRACKETS 


lOS 


(2 + 3)x4 means that t^e sum of 2 and 3 is lo be muUiplied by 4. 

>3 “”(3 +5) nieans that the sum of 3 and 5 is to be subtracted 
from 13. 

7 ”(3 + 4 -2) means that the difference between 4 and 2 is to 
be added to 3, and the result to be subtracted from 7. 

Hence to simplify an expresbion like the above, we are to 
peiform the operations indicated inside the brackets before per- 
forming: operations indicated outside the brackets. 

Note. In a piodnct the sij^n of multiplication is often omitted 
when one or more of the factors aie enclosed in brackets. 

Thus, 3(5-4) niean*i 3 (5 -4) ; 

(3 + 2)(4‘-“) Cleans (34-2) x (4 --2). 


IfJW. A bracket may be removed if it is preceded by the 
+ : thus 8 + (7- 54-2)=*8 + 7~54-2. 

A bracket preceded by the si^:,ni — may also be removed if the 
sijfn of every term within the bracket is chang'ed, namcl> f to - 
and -• to -f : thus 8 -(7 -54-2) =«8- 7 -1-5-2. 


Example. Simplify 7 - [f + { -“ ( 1 i - i) ) ]• 

The expression 


(i) 


« 7 -[? + 24 -rHi] 


or(ii) 


=»etc. 


- 7 -[i+f 2 i 

“7-H + .t] 

=>7-?ff 

=»etc. 


m 


1. 

4. 

7. 

9. 

IL 

id. 

IB. 

'"n. 

^ 19 . 

. 31 . 


SXA.UPLii3. 81. 

Simplify 

3-(4 + i1). 9. 4-(3h-i)- 3- f3-JTB)of3T- 

(3 - iTi) X 3? - tVi- B. 3 - 1 A(3? - 't’j)- e. (3 - 1 AKi? - ifl )■ 

8 . 

10 . 

13. 

14. 

16. 

19 . 


( 3 +- 4 i\i)-«- 3 f-MV 
( 3 +lAKO?-itV)- 
6+ I ii+(f-4)l- 

9i-[7i+ {4-(S-2)}3- 
3 -^[? + 34 - f I'^O. 

si-ti+H-id-f-SHl 32. 


3 + lTV+( 3 ?-it‘f). 

6- \ li + (|-i)l. 

»7S^- {8Hlt2i + ii)l. 
9^-^[7i- l4+(5-.Vn. 
(2-i ofi)^(7H5j);^ * 
6-[4-i{7V<3+3“S^K 
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1 ^fta. Example, S i mpl i fy 


?- (; f . 4 4. Li _ 3 

¥4-g ® “2t)”i'3 -35^^16" 3- i}g‘ 


The expression = — — of +3^ - --t 

^ 27 + 14 26 9 i 16 ii\i 

.^*3 .f 63 ^ 4 +* 1^3 
41 26* V' 16 ]l 


is 0 a T ifJit . TI 313 

4i S0 4 0 *^16 i 16 


= 7 . 59.39 
4^16 16 

^ 28 + 59_-39 

16 


*3, 


EXAMPIiES. 8 !S. 

Simplify 

’■ (ifc-syi/crU!); 


c. i 2 L-.it ' 3 

4193 ' 48*' i 6/'*’4 ^ IT ’ 

4 - 2 i 

e. |(A+%)x( 3 -i)} +(i + l) + — i-T-oflofl-*-*- 






i+aKi+si) 



10 , 


SIMPLIFICATION OF FRACTIONS 
e. i of J Xj of J 4-(j4-i of 20). 

>4xy,’t • 2^-r2,=V 


' 10 . 

j-hjxj 


12 . 


4+Hj^ 


6 *+ 

6 + ' 


14. 


3 + 


j-i S 


5 + 5-1 


15. - 7^+51;* of of 165 . 10. 

13- '110 + 104-9^6 ‘ " , '57/ 

17 ' 6?? of.24U_- 4^ xjll. + 3.3? 

8 ii>« 544+4H-74oXSii + «45t 

4^ 3 

10 . ,4?., Sf +1 .„fiiof4| 

32 ijoffi-i-iol ® i 35 ’< 3 i 


jjofj + ioi Sijofsi' 


V^' 

21 . 


-+J + } 




22 . 


3”i-i 


24. 8-8x21^. 


2- 


6-J 


25. i±2i±lJ.x-Si?t“-V 
» 4. 2 3 «:i=V of i?l 


20. (} + -^j + }i+|->i)+5of|of3j. 



io8 


arithmetic 


2 + 


pOf + 


27 . 


2 + i 




28. 


r >1 A 


i 4 


2 + 


6 - 


io+t\t 


3 + - 


3+: 


09 - -- ".3+ i f S . _ iof> 3.-3_on ±7 X.3 

ifofi4-3i°S-n77F: ^ *+i+3+i • 


4-1 


<1^ 


31 lioff ■■ 

' 82 . of6A + 3j. 

84-(--^^of2i)-i-Jof 12 

, /. ’J* ] 1 \ 

* * 


85 . 3 — 


■X2+- 


•X 2 -t- 




fii 


1+ 


!-• 


■V/ 


2X 


i-i! 


1+ 


1 +t 


XXIV. FRACTIONAL MEASURES. 

130 , Example i. Find the value of j of 817. 8 a. 

To multiply the compound quantity by }, we divide it by 4 and 
multiply the quotient by 3, thus ; • 

B. a. p. 

4) 7 . 8 . 3 

I . 14 . o| 

3 . 

85 . 10 . 2^ Ans.' 

m 

if. B. If ^fb have, to nniltiply by 5}, we multiply fifst by | (aft ia 
!(f^bove'exaii^le ) and then under the result set jdowu the pr<^uct by 
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5 , and add ihe two results. If we have to multiply by 6.}, by V> 
we divide by 4, and multiply the quotient by 27, using factors. 

Note 1. To divide a compound quantity by j, we divide it 
by 3 and multiply the quotient by 4. 

Example 2 Find the value of of of Ur. 

li of li of 141 = ?, of 1 of Ri =RS = -^ 

R. /i. p, 

Ui .10 . S Ans, 

Example 3. Find the value of of /17. yj. (ul. /S- 
I'it of X17. 7 . . 8. nixs = ^7 . 4 . qS J 

Hof ^5 -L'l -If -/3. 6.8; 

/, the value required »;£io . 11.5^. 

A second form of operation is as follows : 

I'i of ;Ci7. 7 . 6 + S of ■ ^xs+,C 

=/i . 8 . ii.ix5 + '^*° 

. 3 2 

-£7 . 4 ■ 9h +£3-6 . 8 
«^io. 11.^ Ams. 

Note 2. When we have to multiply or divide a compound 
quantity by a fraction, the terms of which are large nunrbers, it is 
generally better to adopt the following method. 

Example 4. Find the value of of ftio, 2a, f>p, 

Proces;^: j JJ of Kio . 2 . 6=» JJJ of lysoA 

'' V. - 

"^no2y\p.^gia, iia, iOi\p> Afts, 

EXAMPLES. 8». 

Find the value of 

1. fiofUs. 7«-^A JofR2. 3. ^ofR3. 2«. • 

4 . § of R19. 3 «. 6 ^^ 6 . g of 4rt. 0 . S^o^2rt. ’ .4 
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10. 5‘1 of ttl2. 9^. Zp. 1] 

13. 4^ of^2. iij. 7i^/. 14 

10. fti3. I 2(7n ()p. X 3 J. 

18. jr^.^s.()d.•>^\l. 

20 . R 25 . i 2 i?. 9/.-r xY;- 
22. 3j pf 1 cwt. I qr. i lb. 
24. ^igoii hr. I min. 1 sec. 
26. 3i of 3J of ft 1 2. ga. 3/. 
V^28. . 2J of 6% of ft7. (>7. 3 


8. J of £70. 4f. 9. . i"ir of £gg. 

11. + 12. R2i-ili|^. 

14. 4iVofZ9. 16. iYio(£i. 
17. ft 13. 13^/. 6/. X i,^. 

19. £ 10 . loj. lojf/. xjJJ. 

21. /lOO. 3f. 4j^f.-:-24<i, of 
2 '- 3 . 2^ of 128 yU. 2 ft. 7 in. 
L*c. 26 . ./y of 3 buii. 2 pk. I gall. 

//. 27. i of ? of ij of ft7. 3fl. 


y28. . 2J of 6% of ft7. (>7. 3/. + 7i of fti. yc. 4/. 

29. I ot 4J of £2. I 2 s. 6 iL-{\ of £ 1 , 6 j. 6f/. 

/W^O^ /Jll + 3 of 1 5-^' + 7J- ^-1 -I- 4? of ;C3. 3P. 

31. fti3*-3s of 7rt.-R2. 4^^^.-^-g + 7j of R3. 

32. :1 Jg of ft 2. ga + J JiY of ft7. 8/2. + of ftp. 4^^. 

33. 3 of g of of 5 of zs. 6r/. + j of 10^^. 

34. g of S of ft 1 + 3 of 5 of yt. gp. + J of 7^/>. 

35. of j£i +J of 2 guineas- 5 of 3^. 9^. + 5 of u, 

|fey30. 3 of a guinea + g of a crown - J of 3 j. 6 J, 

37, J of R7. Za, 6 p, - 1 of 7a. 7/. + ^4 of . - of RJ. 

35 7“”tt 

38. of R8. ga of of R9. o/r. 7^. 

7-S Af 7s 

30. (3i-^3i) of .53- 9f. oid.+qr- of of 5^. 

40. Arrange f of R7, }J of R6. iia, and Rj in order of magni- 
tude. 

4]« if of ij of a sum of money is £ 7 . ys, yd. ; find Ihe sum. 

42. What is the sum, of which is R3. ga. ^p. ? 

43. From J of a certain sum of money when { of' '83. 7 a. is 
subtracted the remainder is Ri. ih. ip. ; find the sum* 


44. P'ind the value of « - 


li-i* 


ofm^tlofRso. 


Sof 6*Jxsi 


^ 4 fr Simplify — 4 * of ^1 + 13^^ of 


of 

12i 



frIctional measurks 




III 


131 . To express one quantity as the /;v/c of another. 

Example i. Express 13^7. 4/. as the fraction ofRi. 

-ru r i- 4 A 13^ 40 

The fraction = 

ill 16 48 0 


Note 1. R 7 . 1 3«- 4A = R7 = K; - Uy^ 

Example 2, Express It 2. la. \op. as the fraction of 63. 2a, 5/, 

The 

tt3. 2rt. 9/. 6oy 3 

Example 3. Express j; of II2. 3rt. !is the fraction of f of H8. y-r. 

The fraction^; X4__i8o_ 

JofKa. 9^1. 3x157 3x137x3 1233 


Noto 2. Tlie above questions in.iy jbe ])iU in any of the 
following^ forms : 

(1) Express ix2 as the fraction of 1(5. 

(2) Reduce R2 to the fraction of U5. 

(3) What pari is U2 of II5 ? 

(4) What fraction Is K2 of H5 ? 

(5) How many times is R5 contained in R2 ? 

(fi) What is the measure of R2 when the unit is R5 ? 

(7) Express U2 in terms of H5 as unit. 


Example 4. 
Hi I. i 5<7. 

The fraction 


Reduce ?j of R5 + 3 of Rz. 3t7. to the fi action of 

of H5 + 3 of R2. 3f«:^l38o + JX 35 
* Hu., iSf?. J91 


ax 8 o X 4 ->- 3 X 3 SX 3 ^ 955 „..^ 5 
"^191x12" "i9ixr2*"i2’ 


BXAMFLSS. 84 . 

L Express R3- 4a. as^he fraction of Ri. 

• 2 . Express ga. gp, as the fraction of \a. 

3 . Express R5, ^a, as the fraction of its highest det^omi nation. 

4 . Express 7f. bd. as the fraction of its denomination. 

5 . Express loj, 6</. tn pounds. 

6. E?:press 7J. 4^//, In shillings. 
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7 . Reduce R7. 5^. 4/. to the fraction of Ri. 

8. Reduce ^3. 6s. Sti, to the fraction of j^i. 

9 . Reduce %a. 9^. to the fra#ion of R3. loa. 8/6. 

10 . Reduce 12^. to the fraction of /i. 3^. 4</. 

11 . What part is R9. yi. 4fi. of Rio. 6a. 4/6. ? 

12 . What part is 27 lb. 12 oz. 15 dr. of 3 cwt. 3 qr. 21 lb. ? 

13 . What part of i md. 3?f^seers-is 7 seers 5 ch. ? 

14 . What part of 6 mi. is 2 mi. 441 yd. l ft. ? 

--- 15 . What fraction is I2J. lo^r/. of ;£io. ? 

16 . What fraction is 5 gall. 2 qt. 1 pt. of lo gall. 2 qt. i pt. ? 

17 . What fraction of a guinea is 7s. 6ftf. ? 

18 . What fraction of a ton is 12 lb. 12 o/. ? 

19 . How many times is R7. 8 a. 4J/6. contained in R6. Sa. ? 

20 . How many times is 3 da. 7 hr. 8 min. contained in 8 da. 
7 hn 3 min. ? 

21 . What fraction is 13J. ioi|r/. of ,^2. (js. 7d. ? 

22 . What fraction is 5^ guineas of loj ? 

23 . What fraction of 2^ yd. is 2^ ft. ? 

24 . How many limes does 8 1 b 10 oz. 19 dwt. 9 gr. contain 
1 lb. Troy ? 

25 . Express R20. 7a. 9/. as the fraction of 7a, 9^. 

26 . Express £20. ys. as the fraction of js. 

27 . Express j of R2. 74. 3 A as the fraction of R7, 

28 . Express ijjof RS as the fraction of Rio. 100. 10/. 

29 . Express^ of4|||||fa^ 2d. as the fraction of 7s. 6d. 

30 . Reduce of to the frael^n of a crown. 

31 . Reduce ij of 8s. gd. to the fraction of ;£3. 

32 . Reduce ^ 7 - 9 ^* fraction of R9, 7a, 8;^. 

33 . Express ^ of R2. yi. as the fraction of ik of R5. 

34 . Express 3^ of Ri, ga. as the fraction of of R7r&», 

36 . Reduce | df of is, yd. to the frat^ron of ^ of a guinea, 
36 ; Reduce J of J of Rio. lo^r. 10^. to the fraction of of Rj. 
37 « What part oOJ of 3 md. 19 seers 8 cb. is i 3 seers ^,ch. i 
SB,* Whit part of 8 of 7 cvvt. 7 lb. is f of a stone ? ?' 

, 39 . What fraction of zk of of 2 tons t$ } of 3 cwt ^ Hb* ? 

40 , What tmerion of a furlong is j of of i6Jt ypvds ; 

^ S' -V ■ ' . ' . . ■ i 
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41. I low many times is of 7 lb. 7 oz. 7 dr. contained in J of 
a quarter ? 

42. Wlial fraction of of a foot is a pole ? 

43. What fraction is j of a ^jalJlpn of 3 of a pint ? 

44. Express *4 of i hi. 15 min. as the fraction of i day. 

46. Exjiress 5 fallioms as the fraction of y‘4 of 3J of a pole. 

40. Wliat fraction of of /50. is (SJ-.S'g) of ^5. 9J. 

.J 14./. r ^ 

47. Kxjiress R7} - j of R/) as the fraction of Hio. <)a. 

48. RediHx* to the fraction of l2s. lod. 

49. Reduce U7J - J of R7 to the fraction of R5. ^ 

60. E\pie:')5 I of / i ^ i 2ir. as the fraction of lov. 6ef. 

51. Express J of 12 a', (ul. + 2 the fraction of £1. 

62. I'^xpicss of ;Ci. io.r, + j of 55*. 4£/. - Si- of ' of 5-^. 3j//. 

‘U 

as the fraction of 2s, 

63. What fraction of ^ of 27J Ls of { | of ;£ i - ? of 5T. } ? 

43 

MISCELLANEOUS EXAMPLES., 83. 

1 . Elxpress the difTercnce between the greatest and least of 
the fractions, ’/i> A and iJ as the fraction of the other. 

2. A clerk commenced work at a salary of R50 a mojiih, 
which wa.s each month increased by ^ of ^ijiiat of the preceding 
month ; what was his third month’s salary r 

3. A gives away i of J^5o. He gives J of this to i?, § of rt to , 
C\ and the remainder to I). How much does each get ? 

4. A sum of money is divided among 3 men. If fbe first has 
\ of it, the second and the third the remainder which is ^2* 7^* 

whai^is the entire sum divided ? 

6. A has Hf4. ja, and tias 3f times as much as B ; what 
has B ? 

6. A person owes a guinea to each of 3 creditors ; to one he 
pay.s 4 of bis debt, to another J and to the third j ; wljot sum will 
he be still owing altogether ? 

7. After taking out of a purse j of its contents, § of the re- 

mainder were found to be 13^. si^. ; * hat sum* did the pur5c 
contain at first ? , ^ “ 
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8. A poAt Is dividfjil ii\lo 3 pai!^ ; the fiibl pari is ^ of ll 
whole knj^ili, ilie second of the first, and the third is 3 ft. 6 in. 
find the lenyih of the post. 

0. I'mx brotliers join iii p.'iyiii^; ,i sinii of inoney ; ilie cldcot 
pays J of it, and the oihtvs pay tlu* teinaindoi in eipial sli.nc 
and thereby each of iliciii j>a)b H:u. 7(f. /i/j. kss than llic eldest 
biotlier : what is tlie snm of moi.<*\ r 

10. kind the .^nin of ;ui^no\ iliat shall be j.um* part of £]i. 
loj. that 11). '\ O', .ivoir. of 3 lb. (•? 

11 . What i'. ilui svun of money w hich is ilio iiaction of' 

U2. li!. that 7 yd. i It. i.s of 1 1 yd ? 

12 '\V!uit fraction of lit. 13^/. 7 A niiist be .rlded to ol 

ot 1.7. 4/. to inabe the suin equality Ui 

13 . [f the American dollar bo ctpinl to £>f\, what fiaciion is sjja 

of a dollar of 5 of a jpujica ? o., 

14 . Reduce the dilVeHMice bctwmm i lb. avoiv, and i lb tioy 
to tl’c fraction of i of i lb. avoii. 

16 . Rciduce ih.e snm of J of /i, ^ ol li. and f of ii/. fO ti'C 
fraction of I of a ^^uinca, 

16 . .\ cask contains 35 i,all. ? qi. 1 pt of wine : what pan of 
it must be taken out to fill 5 cjuan bottles ? 

17 . Find the j^reatest sum of monc} which is contained in 
each of J of R3. 57. a/»., of liy. c;7. 8/^. and j, of 87. q;?. a whole 
number of times. 

18 . Kind the least sum of money tiuit contains each of ^ ol Hi. 
37. 3^, f; of U2. 87. and J of K7. 97. 6^. an integral niimfjcrof times. ' 

19 . A sum of money increased by its fifth part amoiint.s to Uj, 

1 57 ; what is the sum ? 

20 . What part of 5 units is J of a unit ? 

21 . Standard siher is coined at the rate of R2. 67. per 
ounce ; find the least inteu[ial munber of ounces that can be coined 
into an exact number of lupee.s. 

22. Find the least integral number of pounds avoid' that con- 
tains an e\act numVjcr of ounces aVoii. and of ounces troy. 

23 . From a rope 30 ft. long, as many pieces as possible are 
cut off, cacit 3i It. long ; what fraction of the whole will be left ? 

0 

XXV. DKCIMALS. 

, 155 * 4 . In the oidinary system of notation the value of figure 
dectciises /vfh/dld :x\. each step of removal fiorp left to right ; thus, 

certaii^iigure represents , hundreds, the nc.'*t fi^iinc to the right 
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will represent tens : anrl ilie nevt nniti. If by a natnial exteasion 
of this t^vbtcin of noiaiion ’ao plate fi^incs to the rij'ht of the linits' 
the iiiinH^liaiely to the rJjjlu <»f 11 ^\]11 lopic'^enl 

tcnlhs^ the ne\t will lepiciuiii i HUtiudlhi^ the next ihoit' 

sandths^ anJ bu ojl 'rhob 



'rhf* nmnthM Irif|i< atc.l ib “iwcn’yor.o and ts' r> ii-ntlw, ihj 
hundredths, four thousand;!'*", fi\e K-n'ihousandiiis " 


lim in b'K’lr a sNslemoj not:itit»n it is nerobsary to indicate 
clearly th-, n )"iLioii of the imiih’ and it lias been i 

that the ir,;ii.e to wlioa- lij^lil a jm ini ( . ). calleil tin: decimal 
l^oiuL, is placed sliall be the nniib’ tij-nic ; and to disliniiiiish (hi- 
point fii»!n the vine nsi.d as ilie si;.;ri of imilliiillcailon, il is pl.ued 
lowiuds llic lop of the licnn?. 

'rims 74 250 irpiescnts 74 units, 2 unihs, 5 hnndvfdlhs, and 
ihonb.'indth'i ; and is lead t/uj decimal, /^co^jivc^ six"' 

74‘o5 ' icprcseiils 74 npits^’ no tenths, 5 hundredths, ;uid 
Ihonaandth'. ; and is le^d .‘‘^^evcnty-foiir dta'mal^ yeio, tive, six " 

0-205 '*05 je|>Vc!ic|iis no units, 2 lenlhs, no luindrcviths, .imi 

5 liiousanclths ; and is rfead ‘bf-v/wnr/, two, /cio, live.'* 


A niiwiber expressed in the above notation is called a 
decimal ov a decimal fi'action. 'I'he ]iari to the left of the 
l)oint is called the iategral part, and the part to the right i'l 
called the decimal part v>f the given nninber. 


Note. Such numbers arc calk v? decimal fractions because each 
figure to the right of the decimal point represeiUs a fraction which 
has seme power of 10 as its denominator : thus 2 = 2 + + 


H 3 * The value of a decimal is not altered by annexih 
i to the right of the last figure ; thus, 2-35 ==2'350- 2-3500 
rvipn^se ciphers do not alter the positioi. of any of the othc 
relatively to. the decimal point, 
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Note. An integer may be expressed as a decunal by writing 
ciphers in the decimal part ; thus 12 12*00. 

But the value of the decimal part of a number decreases ten- 
fold, a hundred -fold,......, as we place oncj twoj zeros imme- 

diately to the right of the decimal point. 

Thus 'I is one-tenth ; 

•or is one-hundredth ; ‘ 

001 is one-'thousandth ; 
and so on. 


135 . It will be observed that a decimal is multiplied by 10, 

ICO, 1000, by removing the decimal point i, 2, places 

to the right ; and conversely, a decimal is divided by 10, 100, 1000, 

by removing the point i, 2, 3, places to the left. 

Thus 20*31 =2*031 X 10 

*203*1 -MO 


EXAMPLES. 80 . 

Express as decimals ; 

L Three tenths. 2. Two and one hundredth. 

8. Seven hundredths. 4 . One tenth and four thousandths. 

6 . Eight tendhousandths. 6. Nine millionths. 

7 . Twelve and four hundredths and six hundred-thousandths. 

8. Ono hundredth and three thousandths and, five millionths. 

8, One ten-thousandth and one bundFed-millionth. 

' 10 . One hundred and five tenths and two thousandths. 

Multiply and divide each of the following numbers lo^ and 
. fey loOQ ; 

' U. 7* 1 *; 29* 18. *2. 14. TO. 

18 . 3*4. 16 * 703. 17, 1-003. 18 . *007. 

19 . 39*2. 80 . 23*45. c 8L 3000. . *',88. 123*2 

\S8. Write down the nurnSer whichls tett’^thotiaand times *^06001. 

^Write down the number which is a milliohih part of roooa 

, ^ 9 IA How many tenths of an inch are there in 3*5,, 7 05 and 
4 incheefOspectivety ? 

* . 88. Hpw many te.tts-6f-inches there, in 2 land 3 Inches 
^ respectiwly f ^ 
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ise. To convert a decimal into the equivalent vulgar fraction. 

Example, Express 71 and 2 017 as vulgar fractions. 

By the preceding Art., we have, 

(i) ; 

(ii) 2 oi7-'20i7-riooo«i8JJ : 

or, 3'0I7«2+017-2 + 17^1000-2^4*5-1845. 

Hence the rule : Write down the given number suppressing 
the decimal point for the numerator, and for the denominator write 
1 followed by as many zeros as there are figures in the decimal part. 

137 . To convert a vulgar fraction having some power of 10 as 
its denominator, into the equivalent decimal. 

Example, Express ^ and ) 4 Sir decimals. 

(i) }g-I2-rIO-I‘2. 

i\&-I2-rIOO-‘I2. 

(»") t 42 o“* 2 -r 1000- 01246113^. 

Hence the rule : Take the numeVator and in it place the decimal 
point after as many figures (counting from the right) as there are 
zeros in the denominator. If the number of figures in the numerator 
be less than the number of zeros in the denominator prefix in the 
numerator the requisite number of zeros. 

EXAMPLES. 87. 

Express as vulgar fractions in their lowest terms : 


1 . 

’ 4 . 

a. 

•83 

3 . 

•04. 

4. 

»S- 

6 . 

•074. 

e. 

' 013 $. 

. 7 . 

•0025. 

8 . 

■075. 

9 . 

2 ' 8 S. 

10. 

•725. 

IL 

4*00256. 

la. 

7-225. 

18 . 

'625. 

14 . 

‘0625. 

16 . 

rn. 

19 . 

-0006875. 

17 . 

81*0005. 

18 . 

6 ' 437 S. 

19 . 

5'oo96'875. 

ao. 

70-00004. 

Expre^ as mixed 
lowest terms : 

numbers 

with the fractional parts in their 

9 

ai. 

*•5. 

aa. 

7 ^ 5 - 

as. 

8'i2S. 

84 . 

* 75 - 

as: 

2 ' 03 $. 

36 . 

305. 

87 , 

90125. 

38 . 

6-0075. 

a 9 . 

3 W>S. 

80 . 

7-0675. 

81 . 

I 3 ' 325 . 

32 . 

•u-i. 


^8, 2 -oooiX 84 . r2iS2i875. -" 35 * 1*0007^2$. / 33 . 12 08058640625 
Expi'ess the following vulgar fractions a? decimals : « 

* 7 . A, 88. .All- 89 . W* *0- !U' > 
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41. 

Tl?05- ^ 

ToHrtSo- 

43. 

tS28o- 

l 88 oi(y 

46. 


V-O 

lulioa* 

47. 

“?Sg 8 « 48. 


48. 

125 ten-thousandths. 

60. 

790 millionthst 



l$8. The operations of addition, subtraction, multiplication 
and division of decimals are performed exactly in the same way as 
in the case of whole numbers. Hence it is an advantage to use 
decimals in preference to vulgar fractions. 

130. Addition of Decimals. 

Example, Add together 72*305, 7*06 and 7896. 

We set down the decimals one under another, point under 
point ; thus 

72305 

7 o 5 

7896 

801546 Ans, 

We then add as in the case of whole numbers, takinjj care to 
place the decimal point in the sum iiiider the column of points. 



EXAMPLES. 

5 H. 


Add together 



1. 

312, 12 023, -32, 47. 

2 . 

■01, 30, 7-469. 

3 . 

39’oo7, 0008, 3, 1-3022, 

4 . 

i‘ 3 . ’ciS. 79 f ooS- 

6 . 

i' 23 > 2 345. 6-7891, 'ocooi. 

6 . 

04, *004, -93, ‘026. 

7 . 

4-07, -089, 2-7012, 3-1398. 

8. 

•0009, 900,9-909. 

0 . 

3'3i 10-70902, -004, -4, -12. • 

10. 

7, -891, -01, -098. 


11. 700 + 327269+ *oo 903 + 3*4+263-86407. 
la. 'I + '0009 5 + 84 *0563 + 7 '3 + 32 5 65432. 

18 . 6 - 3 + 6 i 774 I + oo 78 + 37045 + 8 ’ 6943 +oi, 

14 . 74259+346*274 + 300+ 1000001 + 707. 

15 . *0703 + 705 + 705+ 20*00007 + o * + 'OO043. 

16« ^40*004 + 87 ‘2007 + 8*00008 + 8300*03. 
w. ;£7^I 2+;£39'407 + ^'07078+^^700- 

1#. ^ min, + *0^5 min. + 77089 min +*3 768s min. 
329 ft. + "01 ft +37 ft. + *057 ft + *308 ft. 

9*9 in. 4 - io’oj iii. + ‘3^ In. + 7072 in. + 8’oco8 Iq. 
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140. Subtractioii of Dooimals. 

Exixmf^hn Subtract 3'587 from 16*29. 

We arrange the mimbers as in the case of addition ; thus 

16-29 

3.587 

1^703 Ans . 

We then subtract as In the case of whole numbers, supposing a 
'iero (or more wheie necessary) annexed to the rigdu of the 
minuend, and taking care to place the decimal po 5 i:t in the re- 
mainder under ihc column of points. * 

EXAMPLES. 89. 


Subtract 


1. 

37*039 from 44 'I 23 - 

2. 

7*0389 from 901. 

3 , 

*00078 from I'c. 

4 . 

100*389 from 300 09234. 

6. 

37 '3 3 from 100. 

0 . 

102 from 306 103. 

7 . 

*000725 from ‘CO I. 

8 . 

•0C01234 from 012. 

9 . 

'X2345 fr<5ui 7*6789123. 

10. 

3 1705 from 345 ‘ 987 S‘ 

11. 

7*325 from 8025. 

12. 

■9375 from 3-0005. 

18 . 

^x '9999 from K9. 

14 . 

;^33 0oo5i from £33. 

Find the value of 




» Ifi. 3*789 + 7*002 -'0079 + *i - roooo I. 

16 . 700- ’007 - *7078 - 3*12345 + *00025. 

17 . JQP-*oo 72-3'9545- i2-*i. 

18 . 2000 - (’079 + 3*67002 - 3*001 3). 

^ 18 . 1*345 ^'072 ''(3*123- 30*321)+ loa 

20.' 133*1415926535 more accurately represented bv 3’i4i59 
or by 3*1416 \ 

^21. . 3*718381828 more accurately represented by 27182 or 

by 27x83? 

• ^ ' 

141. Hultiplioation of Deoimals. 

If we take two decimals, convert them into vidgar fractions 
* and multiply these latter together, we 6nd that the numerator of 
the product is the product of the two given decimals with their 
decimal points suppressed, and that the d<:nominator is i followed 
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by as many ciphers as there are decimal places in the two given 
numbers ; and if now the product be reduced back to the equiva- 
lent decimal, it will contain as many decimal places as there are 
ciphers in the denominator. Hence we have the following rule for 
the Multiplication of Decimals : 

Multiply the given numbers as if they were integers, and mark 
off in the product a number of decimal places equal to the sum of 
the numbers of decimal places in the two factors. If the number 
of figures in the product be less than the number of decimal places 
in the two factors, prefix the requisite number of ciphers. 


Example, Multiply j 3*325 by 3'2 and *00046 by 36. 



(') 13325 

(ii) , 

‘00046 


3'2 




. 26650 


276 


._ 3 ? 97 S 


13B 


42 6400=" 42*64 Am. 

■01656 Ans, 



EXAMPLES. » 0 . 



Multiply 



1. 

32*4 by 2*3. 

2. 7-24 by 5. 

3 . 67*23 by 002. 

4 . 

30*03 by 200. 

6, '032 by ’032. 

0. *045 by HX)72. 

7 . 

800*008 by *035. 

8. 34‘i 2345 by 72. 

9 . *0202 by 2020. 

10. 

4030*4 by 0075, 

11 . 4-379 by -37. 

12 . 'OO125 by ‘25. 

19 . 

10*607 by 402000. 

14 . '000625 by 12800. 16 . 725 by 'oooS. 

16 . 

6400 by *00125. 

17 . 5*12 by 42 2 5* 

18 . 46-025 by 12-8. 

10. 

*0064 by *0125. 

20. '00846 by '005. 

21. '067853^-00476. 

«. 

56*875 by 0144. 

23 . '01 5625^ by 0064. 2i. *0204 by 40‘a. 

96 . 

700 by *005. 

26 . 79 '* 3 S by 39'02. 

27 . 40-25 by 3004. 

»8. 

12*8 by *0075. 

20. ri2oo$ by ’i«»s. 30 . 9‘0«6 bjf 5-4*eo5. 

9 L 

2 5X2‘5X2*5. 

82 . -25 X -25 X '25. 

33 . -05 X -08 X -02. 

34 . 

fix IS X *12. 

36 . iixt*ix'n. 

86. ooX'aX'os. 

37 . 

*ocos X ’005 X *05. 

'^88. yx'yx'oyxybflo. 


89 . '3 X 03 X -003x30. 40 . 2pqox*oos$ka*5. 


Find the ;^alue of 

41 ., «, 

49. y4-37-«’009, • - 44£.v<*«5^+4'S><a(iiV ■■ 

7 ‘’ 5 >‘ 7 S-?$x*o?S+( 7 'S)*“( 7 *S-' 7 ii)*‘ 075 -. 

' ^ 4 .' • * 



DECIMAtS 


* 

s 

14 ^. Division of Deoimals. 

1 . IP^Aen the Divisor is an Integer, 

Example i. Divide 8oS'9 by 25. 

Process : 25 ) 8o8'9 ( 32'35b Ans, 

ZL. 

58 

50* 

^'89 

7 _ 5 , 

140 

125 

150 

* 5 ° 

Here we divide as in the case of whole numbers, takinj^ care to 
place the decimal point in the quotient as soon as the division of 
the integ^ral part is finished. 

If there is a remainder (as in the above case) aft^r division, wc- 
aflfix a zero to the rciuaindcr, and divide. We treat all successive 
remainders in the same manner, and continue the division until 
the required number of decimal places in the quotietit is obtained, 
or until there is no remainder. 

Ifote. The method of short division may be employed with 
advantage when the divisor does not exceed 20, or when the divisor 
can be expressed as the product of factors each less than 20. 

ExampU 2. Obtain the quotient to five places of 'decimals in> 
the division of *02 7. 

Process: 

W3S7.,. Ans, 


II. Whgn the iHvisor is a decimal: 

• • 

Remove the defcimal point in^oth the Divisor and Dividend as 
many places to the right as will make the divizor a whole number ; 
and then divide as in the preceding case. 

• 

" Observe that removing the decimal point in the divisor 
and dividend an 4 <)i!(al number of places to the .right is equivalent 
to multipWtng thi^ diVisor and dividend by the sjime numbers 
and that if the divisor and dividend be both multiplied by th^ 
same nambet the quotient is not altered. , V 
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Example 3. Divide 12*96 by io'8. 

Here wc divide I29'6 by 108 : 

108 ) 1296 ( 12 Am. 
ro8 

216 

Example 4. Divide 34*6 by 8 
Mere we divide 3460“ by 8 : 

8 ) 346_o’ 

432 5 


143. A vulgar fraction may be expressed as a decimal by 
dividing the numerator by the denominator. 

Example. Express 5 as a decimal. 

Process : 8)5* 

*625 Am. 

Koto. The following results are useful ; 
i- S : i“'2S; i-»7S; 


1 . 

4. 

9 . 

10 . 


Divide 
29'*i by, 23. 

, ’03096 by 72. 
*04309 by 1 520. 
8357 by 488. 


EXAMPLES. 91. 

a. 34'3 by 25. 3. 

»• 4577 by 230. 0. 

8. 3708 by 360. 0. 

LI. 001007 by 47S<30. LSI. 


129-6 by {08. 
'06227 by 1300. 
^231 by 1405. 
43t -376 by 8170. 


. Divide, finding the quotient as far as the fifth decimal place. 

18. 42-5 by 23. '! lA -0269 by 281. 16. 197 by 79. 

10. ‘041326 by toi. 17- *0079 by 372. 18. 312 by 84. 

! 10. 3S6'5 by 373. 20. 6‘S by 342. 31. *0042 J»y 121. 

Find the quotient^ by Short' Dtvisioo, to not more then 6 places 
o^vdecimats, in the division of 

<83. yysbyS. • 2 a ’034by7. 

20 . t34byii. 27 .. jO'; by iA 

20 . 8'c 67 by 13, '8tf ’©i byfi.V 


20. 4’{:ts^by 3. 

2 A’ a»‘24 by 90- 
20; 'Mi*? by .8a. 




W. S 2 ,., 8 ’ 4 S 4 byy> 3 A c®*- 'SiW. 1 V 
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34. 

6-33 by 0025 . ' 36. 

17*28 by 0144 . - 36. 4 by ' 00625 . [ 

37. 

■00281 by 1 * 405 . 

Y 38. 1-77089 by 4 ^^ 735 . Xi- 

39. 

■ 00 C 05 by ' 0000025 . 

40. 816 by * 0004 .' ’ ^ 

41. 

84-375 by - 00375 . 

42. 2874*465 by ' 0495 . 

43. 

■830676 by ' 000231 , 

44. 33 363 by - 00275 . 

46. 

7 by 0004 ; 

46. *0007 by 0005 . 

47. 

5*625 by ' 0000075 . 

* ^ 8 . *0003738028 by ' 0476 . 

Find the quotient to“fivc places of decimals : 

40. 

3*46 1 -r ‘ 027 . 

60 . '3 125 -r *06. 

/Y«. 

*2 “-'006. 

62. ■ 000753 -^* 009 . 

63. 

000001 -^* 0000431 . 

^B4. •S- 5 - 76 ' 91342 . 

66 . 

4000-r 000121. 

60. •6666<j6-r ‘ooS. 

67. 

'007 -5- * 00673 . 

,^88. 4-oo6s4-r329-65. 


Employ Short Division in hiidin^ the quotient to not more than 
6 places of decimals : 


60 , 28-r*o8. 

60 . 

3 * 76 -^oo 5 . 

61 . 

00764-003. 

62 . *0101 -r ’0016. 

63 . 

0000 12 -7- *13. 

64 . 

229 4- -007, 

66. 39 ■4-^007. 

60 . 

47674-004. 

67 . 

1375 -^ *012- 

68. * 02 -rl'I. 

Simplify 

69 . 

■ 034 ' 1 * 4 . 

70 . 

3 * 44 - '009. 

71 '0075 X 2-1 

*0175 

72 . 

•152 2*95* 

73 . 

•081 X s'7 
i 7 i ■ 


Convert iqto (ledmals : 

74. i 76. I 78. }. 77. 4. 78. f. 

79. i,V SO. 3 ;iV 81. 9|4y/8a. sV*. 88. W* 

Express as decimals as far as the fifth decimal pla<^ : 

S4. I 85. 1. 86. f. 87. ’ 88. 

89. ij. 90. 7|V 91. 8,V 98. loJJ. 98. W- 

Arrange in order of magnitude, by redpeing to decimals as far 
as the fourth decimal place ) , \ 

»*• l.lt- A- »«• 

A, A. I 08- Ai il, i8- .0»- *1. 1. 1- 

Reduce to decimals ; * 

100. fof-oa?. !<*!. ’oitsofAj* . 

IDS. i of} X 8 - 36 . ' iOi 
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144. H. C. 9. and L. C. M. of Deoimals. 

To find the H. C. F. or the L. C. M . of Decimals, affix ciphers 
(where necessary) lo that all the Riven numbers may have the same 

number of decimal places ; then find the H. C. F, or the L. C. M. 

of them as if they were integers, and mark off in the result as 
many decimal places as there are in each of the numbers. 

Example, Find the H. C. F. and -L. C. M. of 3, i‘2 and 'c6. 
The given numbers are equivalent to 3*00, 1*20 and '06. 

The H. C. F. of 300, 120 and 6*a6 ; their L. C. M.*6oo. 

/, The H. C. F. required *06 • 
and the L. C. M. required»6'oo»6. 

EXAMPX.es. 9^. 


Find the H. C. F. 

and L. C. M. of 



1- 375. 7*2 5- 

2. 72‘i2, ’03. 

8. 

*02, *4, '008. 

4. 1*2, *24, 6. 

^ 6. I ’6, 04, *005 . 

0 . 

2*4. '3^. 7*2- 

7. '‘‘08, '002, *0001. 

8. 3*9, 6*6, 8*22. 

9. 

*6, 09, 1*8. 

10. *18, 2*4, 60. 

11. 20, 2*8, *25. 

12. 

I ‘5, -25. '075- 


XXVI. RECURRING DECIMALS. 

14S« In the process of reduction of vulgar fractions to decimals^ 
; It will be found, in some cases, that the divisioa does not terminate ; 
so that the quotient can be continued without limits 

ExdmpU* Reduce || to a decimal 

SS ) i?J 

•34S4545- 

146^ We can tell beforehand v^hethciv in any particulStr casei 
the division will terminate or not 

Let the fraction be in its lowest temm ; then if the prim^ 
factors of the denominator are each of them either 2 dr 5* the 
divisioQ will terminate ; and not otherwise. 

Thifs 

<(i) p^uce a toriiniiiitting decimal. 

* Ni»i> win jttrodlice n ttoa-termiaatiog dteimaU 
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EXAMPLES. OS. 

State, in each case, whether the equivalent decimal is terminat- 
ing or non-terminating : 

1. *. 2. i. 3. I 4. IJ. 6. II 

9 . 2tl 7. ,V,. 8. 9. 10. {?}. 

11. 3^4. 12. i*',. 13.‘ 7*. • 14. iJ. 16. ii{g.. 

10. Write down those num\iers between i and ao, which being 
denominators of fractions in their lowest terms, will produce non-* 
terminating decimals. 

147 . In non-terminating decimals, certain digits must recur 
•over and over again. 

Consider the fraction J. In the -process of division the only 
remainders possible are i, 2, 3, 4, 5 ; consequently, after five steps 
at most, we must come to a remainder which has occurred before, 
and therefore from that point we must have a reairrence of the 
remainders, and therefore of the digits in the quotient. 

Example i. ‘6666666,.. 

Example 2. Jjt" ■ 3454545 — 

Eote. It may be noticed here that division by 3 or 9 gives' 
a period (Sec Art. 148} of digit ; division by ii, a period of 
■iTCfO digits ; division by 7 or 13, a period of six digits, 

148 . Decimals in which certain digits recurare called recur- 
ring decimals. 

Xpte. A recurring decimal is also called a periodic, re- 
peating or circulating decimal. 

The whole body of digits which recur is called the period. 
Thus, in 6666. ..the period is 6 ; in *3454545. ..the period is 45, 

141 >. In writing .a recurring decimal we usually slop at the end 
•of the first period and place dots over its first and last digits. 

Thus ‘666666 is written '6 ; 

’* ‘373737 *57 { 

■3454545 •345 j 

' ‘34576576..... * 3457 ^ 

A pure recLiiring decimal is one in which thu period com- 
mences immediately after the decimal point ; as ‘t?, * 37 . ■ . , 

A mixed recurring decioial is one in which one or inertf 
figures precede the period ; as ' 345 f: j 4 t 7 A * ^ 
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Sota. It niay be noticed that decimals 1 

equivalent to fractions with denominator 7 are 
all pure recurring decimals, all of which contain Ij 
the same digits 142857. If tllCSC dig;itS bC 31 - / V 

ranged in a circle, as in the annexed diagram, we \ J 

may obtain the decimals equivalent respectively A 
to r, v‘i Tt ?i by beginning in turn with i, 2, 4» ■ 

5, 7, 8, and reading off the remaining digits in ‘ g 

order in the direction of the arrow-heads. 

Thus l-*f428S7 ; ?=-*2857i4 ; ?-=*42857i ; and soon. 

EXAMPLES. 94. 


Express each of the following as a recurring decimal. 


1, 

1 2. 

2 

«■ 

3. 

?■ 

4. j. 

6. 

1 1 

11- 

6. 

il 7. 

7 

1 «’ 

8. 

'ill- 

0. ,*«. 

10. 

3vr 

IL 

;¥“• 12- 

•ia* 

13. 


14. 

15. 


16. 

»a«^. 17. 

s?. 

18a 

IO|V 

10. '7 ft. 

20. 

9^- 

21. 

tg2. 22. 

W- 

23^ 

4lS- 

04 

25. 

Si.V 

20. 

2-S-3. 27. 

46+ 

7. 28. 

39■^2^. 

20. 8^63. 30. 

44y9- 

3L 

h 32. 

sV- 

33. 

nit- 

d'Atv- 

35. 


30. 

iff 37. 


. 38. 

tV- 

39. it 

40. 


4L 

I'3-5-'1 1. 

42. 

i-rlO'OI. 43. 


44. 

*2 

■07* 

40. 

•03 

•ooii' 

4«. 


47. 

n 

7 + -' . 

2'3 

48. 

1+ ' 
■07 

49. 

3 + i-. 

I'3 

60. 

4i_ 

’007' 

01. 

37 

44* 

52. 

*004 
^ Si ' 


IW, In a given recurring decimal, the period may be sup*- 
i^sed to begin at any point after the first repeating figure* 

Thus •3272737..-“‘3^7«‘3J/-'“'3V4f-etc., 

Again, the number of figures in . the .period pf a, recurring 
decimal may be doubled, without altering the value of'' 

decimal. . 

‘jij*- *38737 - -etc. 

' ; decimals are said to bfr .iitoUar ti«y 

dttge the sp|n|i^mber of noa*recarting figures, and also tibe sanfn 

*. s 
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number of recurrin^jf figures. Thus 3 and are similar recurring 
demmals ; ‘327 and 2 4 5^ are similar. 

Two or more given recurring decimals can always be 
niade similar. 

If'l'akc the recurring decimals 2‘3, ‘245; and '23768. 

Now the highest number of non-recurring decimal places in any 
of these numbers is 2 ; ancl the numbers of figures in the periods 
respectively are i, 2, 3, the L C. M. of which is 6. Therefore the 
given recniring decimals may be made similar by extending each 
of them to eight places of decimals, the first two places being non- 
renining and the last six places being recurring. 

Tims ri >= 2-33i33333 ; 

•245 = •24545-154 : 

•25768 - -25768768. 

EXAMPLES. 95. 

In each of the following recurring flcciniais hcgjn the pciiod at 
the fourth decimal place ^ 

1. ‘2345. a, -347(5. 3. -67. 4. -2345. 

6. •ooi23. 0 . •12345. 7 . •1234. 8. ‘12345^. 

9, Extend -34, 'ii and '267% so tbac llvcy nt.iy liai c tlie same 
number of figures in the period. 

10. Kxtend ’i6i, '1234 and '3765 so that they may have the 
same number of recurring figures. 

Make the following sets of recurring decimals similar : 


11. 

■ 23 , 

•78. 


12. 

■345, 

•76, 

13. 

•307, 

• 7 ( 5 . 


14. 

• 07 ( 5 , 

7, '0001 

15. 

•238, 

■i 234 i 

• 033 - 

16. 

' 3 , • 7 ^,- 7230 - 

17. 

•7, • 134 , . •24723- 

18. 

3 ' 4 ;- 

268, i2,i 

19. 

3-403, 

, 7853 , 

,- 3 i, 

20. 

■ 423 , 

72, 'lioj. 


153. To express a recurring decimal as a vulgar fi action. 

'Bxampit I. 'S-’SSSSS— 

Now, 10 times 

and -j- ‘SSSS-.^ 

Subtracting, 9 times ’S-S ; 
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^ Jli 

^ Example 2, '2345 -‘33454545... 

Now, 10000 times ‘234$ — 234 S' 4545 ..* 
and 100 times ‘2345 » 23*4545... 

Subtracting, 9900 times *2345 ==2345 - 23 ; 

Example^, 3*63 — 3'622222... , 

Now, ICO times 3*62 — 362*2 222..« 
and 10 times 3*6i» 36’2222... 

Subtracting, go limes 3*62—362-36 ; 

> 3 - 6 i=»«Sr’«. 

1154 . Hence we deduce the following rule for 1 educing a 
recurring decimal to a vulgar fraction : 

For the numerator take the integral number formed hy all the 
figures up to the end of the first period, subtracting the integral 
number formed by the figures (if any) that precede the first period ; 
^or the denominator take the number formed by as many nines las 
tlie»K?<i ^<3 figures in the period, followed by as many ciphers as 
there are figures between the decimal point and the first period. 

Example 1. P'ind the vulgar f; action equivalent to 'J. 

Process : ’3 — S — i- ** 

Example 2. Reduce *45 to vulgar fraction. 

Process : 

Example 3. Express *0476 as a, vulgar fraction. 

Process: ■o 47 ^=VffVo‘'“A%"sVA- Ans. 

Example 4. Express '00271 as a vulgar fraction 

Process : ^ '00271 — 5 J-J^. Ans. 

Example 5. Express 2*37 as an improper fraction. 

Process: Ans. 

Example 6. PIxpress 2*37 as a mixed number. 

Process: 2'37 - 2 + *37 - 2 -f + 

Note. It follows from the rule that similarly 

-o9»*i and *oo9*^'ot ; and therefore a*39“*a’4, 2*3459 

-*2-346'; etc. Also * 95 - r, - 999 -if ’ 29§"^*3 ; itc. 

therefore wjien the recurring part contains the!, figure 9 only^ 
the jrecurring part should be omitted and the preleitting figure 
ihSl-csased hy unity. , ^ ■ 
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EXABiPLES. !li;. 


Express as vulgar fractions in their lowest terms ; 


1, ^•6. 

2. 

■18. 

3 . 

•142857. 

4 . •769236. 

6.. -27. 

6. 

*272. 

7 . 

•376. 

8. -033. 

0. 'ooySs. 

10. 

*00823. 

11. 

•001064. 

12. •08 i. 

13 . 3613. 

14 . 

3 * 432 . 

16 . 

7'oji 

16 . 31-007. 

17. 

18 . 

•05. 

19 . 

2'6i9047. 

20. 10-2 567. 

21. '00123. 

22. 

■0* 136. 

23 . 

•00729. 

24 . -38148. 

25 . 00^75. 

26 . 

a a 

034. 

27 . 

■037S. 

28. -2273. 

29 . *00625. 

30 . 

'loooi. 

31 . 

30607. 

82 . ‘02 {77, 

Reduce to improper fractions in their lowest terms : 

«i 3 i 3*^* 

3 i. 

7 ii 

36 . 

* 34 . 

36 . 276. 

37 . 1072*. 

38. 

J 03 ^. 

39 . 

10275. 

40 . 4*0086. 

41 . 7*1236. 

42 . 

7 - 6 S 3 i. 

43 . 

20*4 s^a 

44 . 140131. 

46 . 10*0227. 

46 . 

« 3 ' 9 -» 330769 . 47 . 

I I'ooizoo. 

48 . 100*00106. 

49 . Prove that 








5 t) 7 

8 

50 . Prove that 


•27 

■■ ' * 


l { 



II i 2 

3 

‘4 5 “ 

6 * 

51 . Prove that 

-- .. 0769-3 _ *i S 384^ „ 2 30769 _ •307691 



13 I 

2 

3 

4 

52 . Prove that 

*io(^*io2^' 

sol ^*404 ^*505 




1 2 *" 

3 

4 5 


Express as non-recurring decimals : 



^■ 63 . '09. 

64 . 

, -3679. 

56 . 

'r69.- 

66. *0009. 

'«•?. 299. 

68. 

3 W 

69 . 

3999' 

60 . 9-999. 


155. .•A.ddition and Subtraction of Hocurring Deci- 
mals. * 

Rule for Addition : Make the decimals simitar : add in the 
usifal way and increase the last figure in the result by the figure 
<if any) carried from the first (to the left) column of life period; 
then the sum will be a recurring deciiual similar to the summands. 

Subtraction is/efTected in exactly liie same way, the only differ- 
ence being that the last figure in the rriult in thi^ case is dimi- 
nished (and not increased) by the figure carried. 


C. A. 9 
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Example i. Add together 2'375, Siyi and 4'3i. 

Process : 3-375 -2-37 §75757 

•8173=’ 8i 73>73J 

431 “4’3i • 

7-50 3074S8 

t 

7*50 307489 Ans ^ 

Example 2. Add together 7 ’634 and ‘852. 

Process : 7*634 *7*63 44 

*852 — *85 25 

8 48 69 Ans, 

Example 3. Add together 768, *07 and 1*03. 

Process ; 768 = 76 8 

•07 « *07 7 

roj ”'033 
>r87'8 


1*87 9« i’88 Am, 

Example. 4. Subtract 78572 from 4 07!. 

Process : 4 071 — 4*07 171717 

•78372 » 78 37337^ 

3 28 79934s. 


3-28 799344 , Ant. 

% 

Example 5 , Subtract * 8^2 from 6 - 745 . 

Process 6-745 -•6-74 55 

• 8 ( 5 i - -86 31 5 

S'SS Ans. 

BZAUPLS8. 07, 

'"‘Perform the operations indicated b^ld«7> . 

•4. 3*7^+ *• 

.41,1, 4. 3^7i+3'4-5;’5>4si’ 

ooli \ fi: =f -tit “orf- 



recurring decimals 




9 . 

lo*o! 4 -*ooo 5 +’ 3 . 

10. 

7 - 392'+'-374 

--23J. 


11. 

•007 + 'oS2+ 012^, 

12. 

1-123+3-76 

+ -457^ 


13 . 

1-301 03+97 + 8‘o934. 

14 . 

•003 + -003 + 

-003. 


15 . 

r 3 + ’oii + 'i 234 + 97 . 

16. 

•004 + - 3 H' 

534 + rJ 

17 . 

7 ' 312347 ^-b 1*^876521. 

18 . 

-74+3-00! + 

2-1234, 


19 . 

72 + 3 *oi 25 + 'oot 234 . 

20. 

1*34563 + 2*6 543. 


21. 

3-1 347 + 7 ’o 32 -f -07 + 1-345 

+ 'oo 79 .tY->' 



22. 

i-37i + ’23702+oooi +‘6 + 

•37. 




23 . 

4-0343 +7-234 + 81 + 04567 

+ *03 + -i2.K|^ 



2i. 

376 -'0072. 26 . 4*1362-1' 

o5i. 26 . 

•4325- 

•03764. 

27 . 

2 -*76 -■321. 28. 3'46 

-■072 

! 54 . 88. 

3‘476S 

- 1*004. 

30 . 

7 -' 2347 ^. 31 . * 9 -' 

’co§9. 

32 . 

9+68 - 

3123- 

33 . 

2*4679- *00345. 34 . I-’ 

ioi- 

• A,L 36 . 

3-8975 

-0034. 

36 . 

•7284- *0123. 37 , 376 

-12345. 38 . 

-i 534 S. 

- “oooji 

/ 89 . 

789’o738 - 18*0003256. 


40 . 

30 --37698034. 


150. Multiplioatioa and Division of Beourring Doci- 
znals. 

Rule. Reduce the decimals to vulgar fractions ; find the producr 
or quotient as a vulgar fraction and reduce it back to the equi* 
valent decimal, //z// Mr case oj divisioHi if the dividend and 
divisor arc hoik remrrinc!; decimals^ it vnll be generally ebnvenient 
to make them similar b -jore reducing to vulgar fractions* 

Example i. Multiply *69 by 7*3. 

•69 X 7 -3 -t/'? X ^ - I’f X V ^ S - ^^Ahs. 

ExaTHple a. Divide ‘t> by 75. 

’6-!-7S»J!-i-,'a'j,»JxJ»S»»‘8. Am. 

Example 3. Divide 7 ji by •027- 

•yji ’oa? - 73*3 -i- 0277 • {i *0 -5- AVo 

-W-W-86*5d. Am. 

SXAUPtsS 08. 

Find the value of 

1/ •ojx'oi 3i 8. 

4. 'lixiii. 8. .4‘4x'o4. 6. 7(5 x6*^«, 

7. ‘i+’lJ. ' ■'0. , *34-f-‘oo3l. 8. SDd'-f-.Vioii 

ICfc U* 18. 

18. Hfc W. *3t*3+'8i^|: 
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IftT. Comples Vraotlons involving Deoimals. 

Example, Simplify 

*5 ^ ** . 


Sx*! 'ol 4 I 1-^0 $ 


■■5+4— 9> Ahs. 


EXAMPLES 99. 


SimpUfyt giving each answer in decimals, 

, "oozs+a'i « 4”255 + 'oo 64 „ wSxos 

JL* ““ *" *'* mim -- — - 

‘017S '00032 '0022 


A. .. 6‘a 7xo 's . (lof A)x (-75 ofar.^) 

(iof|)x 8 ' 36 ' ( 3 ofi{)+i '4 

» jir-SJ-i of e 2 - 0416 + ' 3 - 3 ^ 

'^•3+2'^02 *37 of 8'8i' roo25 + -o62’5- ’ 

rv^ . of f*oio4 - •oo 2 >-t- '36 X *002 

/ ' * 'i2X*|2 


9. 

yll. 

18 . 


3-«5of ^+’-^ of 

2 16 -125 I 5 3-42 

{ 37 .’^} «•». 

■1 xji x'lj+’oi x'^x^ y 

■2 X -a x'-'i + 02"X~02 X '02* 


2-8 of 2*l7 

»-3i 


10 . 


12 . 


f of4?+i'>LH 

•o4 4X2'i ^ 3-07 691 

•OOCO35 ■ ~2'i x"^ 




a‘ 4-2 '83 

'j+2’6»9 


of 8*2 




‘i75-*ii 6 of t ^ ’'1- 

H,830f^V55 -‘"® 


2f 




X ! i X -3 X 1 74i H-'ioi X 


V! 
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XXVIl. DECIMAL MEASURES. 

198. Example 1 . Reduce R 3'4 to pies. 

Process : R3*4 

16 

54‘4«- 

13 

' 652 Afts* 

Example 2. Find the value of 4"i35 of £.\. 

Process : ;£4 135 \ The £4 is not reduced to shillings. 

20 

s, 2700 The 2J. is not reduced to pence. 

//. 8-4 

4 'I 3 S of 8V- 

Example 3. How many rupees, annas and pies are there 
•522 of R5 ? 

Process : "522 

. J. 

Ra'6i0 
.16, 
a. 976 

_ ** 

A 9 >2 

*522 of Rs-Ra. 9a. 9 'i2A 

Example 4. Find the value of ‘25 of yr. bd. 

Process : ^£9. 7L bd.^i2Y>d. 

•25 

2250 

laf 

50 

5 ? . .... fc ,., 

ia> ^6 2*s0rf. 

20) 

6 s. lO'Sd. 

‘*5 of £ 9 . 7 e. 6d.»£2. 6s. 

Example $■ Find the value of '*a| of Rio. 5a.. 

Process : '2j of Rio. 5a.* of Rio. 5a..>etc. 
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SZAfiCPLES. 100 . 


Reduce 


1. 

R7'I5 to pies. 


2. 0234375 oi 

: Ri to pies. 

3. 

j£' 13437 5 10 pence. 


4. '00375 of 

;i to 1 

Farthings. 

6. 

*03125 of II5 to pies 

i. 

e. ‘045 of £i 

to farthings. 

7. 

R8'2^ to pies. 


8. *07 of j£ 5 to pence. 

0. 

•8gs cwt. to ounces. 


10. 3*985 poles 

to inches. 

Express as compound quantities : 



11. 

» 7 ' 325 . 

12. 

;£ 3 - 3 S- 

13 . 

R2'02. 

14. 

2 575 of is«. 

16 . 

3 45 of i6j. 

18 . 

•c6 of Ri3'5. 

17. 

3725 of R9‘2. 

18 . 

•032 of 12 yd. 

19 . 

•234 ton. 

Find the value of 





80 . 

'625 of Ri, 4a, 4p. 

21. 

•725 of K9» 6a. 

22. 

R9. 2<t. X 1-35, 

88 . 

*6 ofR7. 9a. \op. 

24. 

3*9 of Ri I. 9a. 

25. 

•079 of R35 S' 

86 . 

•256 of ^£3. 4X. 9rf. 

27. 

‘1875 of 9J. ^\d. 

28 . 

•0625 of 3'6 j. 

80 . 

R3. 3c. X 785. 

30. 

;£6X 78125. 

31. 

3J. 6id. X -45. 

88 . 

3md. 7 seers 9 ch. > 

< 3 ' 24 . 

38 . 2 tons 3 cwt. 2;< 

qr. 8 lb. x '65. 

84 . 

3 po. 2 yd. i3 in. X' 

725- 

35 , I da. 3 hr. 

3 min. 7 sec. x '825. 

86 . 

3*4 of R2. 40. 

37. 

•65 of 3X. 6U. 

38 . 

ft7. 9a. -^"06, 

89 : 

* 3 - 4 «' 9 A-»-' 4 * 2 . 

40. 

£7. 8j. 2rf.-^ o44 



41. 

it't375 of R6. 80.- 

• '56 of R7. 8a. 



.48. 

*8j of R2. 8a. + *6 of R4. 

ua. + 2^05 of R5. 




48 . ' 37 ? of R9 + ’83 of lotf. - 6 of 6fi. 

.44. :o:4ofR26a 2a. 6^.+’3si ofRi3. i4a. + i’o6o33 of R?- 14 <*> 3^- 
48 . '03125 of R2 + '729 of ft3^y + 72§ of R3g. 

£’634375 + ’o 2S of 25f. + ‘32S of ^of. 

47.. 87(87$ of 8 <f.+ l’ 146875 of 6s. 8i/,-'o 625 of i guinea. 

48 l 6*85 of ;f3'8677o83 + 5-8 of ;£ 2 - 4 H 4 s 83 - 4 ' 37 S of £l 3 \,. 

' Aeeia^t in order of magnitude : * 

4.0. 9<(-« '^*5 

|iDl *0034 t^ii '256 of I#., 3J of irf. 

iit rV^t 3 # the sum, 75 of .which is . 

88. ; f of ’ 1 ^ ^ 0 Aum of money is. jf. 6 d'.- ieS>5 of tlte tnm ? 
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54 . Simplify ‘421? of ^ 7 of of of lys. 6 d. 

55 . Multiply *892 of Ui6. 5^7. 4/J. by 4 678. 

“ 50 . Find the value of ‘857142 of 2 0625 tons + '57r428 of 
3'375 cwI. + 7I4285 of 1-25 qr. 4 - ’285714 of io'5 lb. 

57 - Find the va 4 iie of '09 of I’S nid. + *27 of 2 25 mcl. + ’^3 of 
775 md, + '45 of 7 md. 

68. Find the greatest sum of money which is contained in 
each of *25 of 5J. tif. and 'pj of ;£i a whole number of times. 


I 5 !>. The following examples illustrate the converse operation : 
Example 1. Rccluce 1000 pies to rupees. 

1000/. 


1000 «t25 ^ 

VTt. “R— Am. 


12 X 16 


24 


Example 2. Reduce £r. 3^. 6//. to the decimal of 

£ 1 . 3J. 6d=£i. 4i</. = /i — — /i— =/fi7S j 

^ ^ 12X20 40^ ^ 

/. the decimal ■■ 1*175, 


Example 3. 
The decimal 


Express *3 of Ri. 3/1. 6/. as the decimal of 4''r. 

^ •jof Ri . 3 .6 ^j-xa3A^ AH.=. 39 _ 

4a. 1^. 58 ”3x58 29 344 "• 


«XA.U?L^S. 101. 

Reduce 

1- 3333 pies to rupees. 2. 8446^. to pounds. 

3 . 10000 lb. to tons. 4 . 90000 in. to miles. 

5 . 66666 sec. to days. 6. 39 guineas to pounds. 

Express each of the following as a decimal of its highest deno- 
minatigg. 

7 . 7 ^. Sift* ‘ * 5 - R5. 5 P- 

10. 8jr6^. IL jfr.3j.8rt!: l2. /7. 6J. 4J1/. 

13 . I md. ts seers. 14 ,. 3 cwt. 3j qrki 15 , jj po. 4 yd, 

10. 7 da. ^1 hr. 17 , t ac, 20 yd. ,3 fi. 18 . 7*. 20". 

Ill the fo!lrf«?jng examples, reduee .the first of the; two given 
quantities to the decimal of the second, • .\. 

1 ®* 4^* V* ; RS- £7^ tcs. 4\d ; ;f 10. * * 
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21. g't. 4/. ; na, 22. Ry. ga. iq^. ; R12. 4a. 4^- 

23. 7s. 6^/. ; 15J. 7//, 24. £3. los, gid ; £6. is. 4J//. 

25. i of Ss.'6d. ; j£i, 20. } of R3. ga. 4/, ; R3. 

27. -375 of Rio. 10^. loj^. ; R3. 13/?. 3/i. 

28. ga. 8^. ; -38 of R3. 4a. 29. 35 of £7. 3s. 4ii/. ; 05 of £3. 

SO. ’003 of £i ; *7 of gs. 4^//. 31. ‘25 of 3a, 4p. ; 06 of R3. 

32. 2^1 of £1. 6s. 5|^. ; j£i8. 17J. loj//. 

toPss. Express S of I 2 J. 6^. + '625 of 7s. 6//. -*565/of i6j. 6r/. as- 
the decimal of 1 . 

Reduce ^ of R‘03 + f^ of 4<i. + ‘J ofRi to the decimal of RjjJ. 

y 36. Express '428571 of ;£ro54*‘3ftof I'S^. as the decimal of 
£43. IS. tit • 

^ 30. Reduce '24^ of gs 3^/. 4- 259 of £\. 5^. + 02 of £3. 7s. 6d. 

to the decimal of 03 of /90. 

87. Reduce *062 J35 of jfioo + 7‘4375 of 10J.+ 1-355 of ys. hit 
+ 2784 of 2^d. 10 the decimal of ;£29, loj. 74^. 

What decimal of K3. ga. must be added to/ojj of 5<r. 
to make the sum equal to 1 arina ? • '' 

A 89. What decimal of £6. tot. must be taken from j of £g that 
^ytlVe remainder may be £6, ios,J^ . . * 

40 / Expre.ss ;£874, 13J. 4/f. x 3-75 as the decimal of £10000. 


MISOBLLANEOUS EXAMPLES. 102. 

1. Give the local value of each of the significant digits in 
•02073. 

2 . Express the difference between 2-75 and a7.6f (i) by a cir- 
culating decimal, and (ii) by a vulgar fraction. 

0. Express i(3^ + I’H - 4) as a decimal and '6+1^ of *0254- 3*06 
as a vulgar fraction. 

4. Reduce of 2'35-r iboo to a detimal. 

0. Find the least number whiijh must be subtracted ijnm the 
sum of 2 36 and 3 001 that the remamder may be an inte^r. 

^ 0. Find the price of 321 yards of cloth at 1 1 *25 annis per yard. 

7. FineV the total weight of 324 bags, each 1375 11^ , 

8. , By what decimal do we divide 3J,’, if the quotient tg 7*5 ? 

9. R770 is *08 of what amount ? 

^ 10. If the divisor be 2-36 and the quotient 725 of lhe^ divisor, 
wbafc tm»st dividend be ? , 
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11 . Divide 64 09 by 49 ' 3 i and arrange llie divisor, dividend and 
quotient in order of magnitude 

12. If the diameter of a pice be 1*025 inches, I'ow many must 
be placed in contact along a straight line to extend from Calcutta 
to Hugly, a distance of 24 6 miles ? 


13. How often will a wheel, 275 yards in circumference, turn 
in a distance of 1 2‘5 miles ? 


14 . A vessel holds 3*256 gallons ; how many times can it be- 
filled from a cask of gC gallons ? Will there be any remainder ? 

15 , How many times can you subtract 3*01 from 65*23, and 
what is the remainder ? 


and 


16 . Express as a decimal the continued product of 
‘9 ■ 


^±ys 

”1)75 


17 . Express ciown-s+- 18*52 shillings in pence 

18 . Subtract 4*42 cwt. from 7 28 tons. 

19 . Express 275 oz. + *075 cwt. in pounds. 

20 . Find the rent of 32’25 acres at;£ro25 per acre. 

21 . If the product of 064 and a certain number be divided by 
*00008, the quotient is 3404 ; find the number. 


22 . A book containing 219 le.ives is r3;i inches thick ; allow- 
ing *06 of an inch foi the cover, find to 5 decimal places the thick- 
ness of the paper. 

^ 23 . A roller 4 03 ft. in circuniference makes 34 04 revolutions 
in passing from one end of a lawn to another : what is the length 
of the lawn ? 


2 i. From a rod 2 yards long, portions each *063 of an inch in 
length are cut ofif ; how many such portions can be cut off, and 
what will be the length of the remaining piece ? 


26 . Find a decimal which shall differ from by less than faaoo- 

26 . Multiply 9*036 by itself in two lines. 

27 . Multiply 37*0^6 by 1210411 h\ three lines. 

26 . Vind the least number of articles, costing te*375 each, 
that can be purchased for an integral numtmr of rupees. 

, 20 . Find the smallest number of articles, costing £2, 6s, a* 37'4 
each, that you can buy for an exact numbei of pounds. 


30 . A did^2 5 of a piece of work, and B -825 ; hhw piuch was 
left toj^ddne ? 

feOfr A boy, after giving away *3 of Ir's nockei-money to one 
^nipanion* and *06 of the remainder to another, l&s loA left ; 
hovr much had he at first ? 
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32 . A man received *38 of ’03 of a property, and sold ‘3 of his 
own share for ^.350 ; what would be the value of the whole pro- 
perty at the same rate ? 

33 . A {Gallon contains 277 274 cubic inches ; how many cubic 
yards are there in 200 bushels ? 

34 . A cubic foot of water weighs 62‘^S Ih. avoir. ; what 
would be the error in calculating the weight of 30 cubic feet 
on the approximate supposition that a cubic foot of water weighs 
1000 oz. ? 

86. ^ \s ‘7 s times m old .as and C *75 times as old as /? ; 

IS 1 5 years old ; ho\Y old is C ? 

36 . Four bells loll at intervals of 13, 1*4, 1*5 and i ^ seconds, 

beginning together ; after what interval will they toll together 
^gain ? » 

37 . Find the largest sum of money which is contained in ^3*75 
and j£2*i 25 a whole number of times. 

38 . Divide II30 into two parts such that one part may be of 
the other. 


39 , Divide ^52 between Aj Z?, C in such a manner that B 
may receive 'j of and C '3 of B. 

40 . Express of -7— +/ ) as a fraction 

^ -5012*25 ot ti \2[ 81/ 




xxvm. AJPPROXIMATION. 

100 . It is often inconvenient, and not always possible, to find 
ail exact decimal equivalent to a proposed number. In such cases 
we may proceed to a few places of decimals and indicate by dots (...) 
that the work has not terminated. Thus jS **'95^52-.. If however 
we wish to afproximaU to the result by terminating our work at 
any specified place, we should increase the la$t digit retained by 1 if 
the first digit rejected be 5 or greater than 5. Thus 5 j}» correct 
to three pbteet of cUcimah or to the nearest thoutanefth ; also 
fa **• 9565 to four places, 

Noto. U will be easily seen that the difference of '957 
and *95652..« is less than the difference of '95652,.. and*956 ; hence 
•657 represents '95652... more accurately than '956. It may be 
noticed that approximate resplt is less than the actual 
Jesuit when the ffrst figure rejected is less than *5, but greater when 
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Ittl. Contracted Addition and Subtraction. 

Example i. Find the sum of *25(47, •3178 and r62 correct to 
four places of decimals. 

We write down each decimal '23671676 

to 7 places, and obtain ccnccily '3 17 8' 17 8 

5 decimal plac.es-in the sum ; the 1^2 ; 

required result is then obtained 2-i74s|8r^', -2-1746. Ans. 
by rejecting the fifth plaA. 

Exn?nple 2. Find the difference between “6321 .and *008 correct 

to five places of decimals. 

Process*: '632 [512 13 

ooSSbjsHS 

‘62324l3... = *62324. Ans, 

Example'^, Find the value of n--~+ — L.. + correct to 

1.2 1.2.3 

3 places of decimals. 

I » roooooo 

• ' ^ i 

• • « •. M 'COO 000 

I >'1 


1.3.34.5 


1.2.3.45^ 


1.2.3.4.56.7 


1.2.3,4.56.7.8 


•s 

3 

’ 1^6666 
'041 6 66 

T 

•00833^ 


•i66’666 


*04 1 '666 


= ’008,333 


- •001I388 


*001^88 _ 

*000198 
8 ' “ 


000:198 


'000.024 


•000024 

172^75.6.7.8.9 ~ 9^"’ ” 

and /. the expression ■■I7i8j2.„ » 

-•1718, to 3 places. 

Here we stop at decii&als equivalent 

to the succeeding fractions, the first six; figures will be zeros. 


'000 002 
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EXAMPLES. 103 . 


1 . Find the quotient of 40 divided by 19 correct to four places 
of decimals. 


2. Obtain the decimal equivalent to correct to live places 
of decimals. 

3 . Find the value of *03124* 0231 4* *976 correct to four places 

of decimals. • • 

4 . Find the sum of 72, 3*oi23 and '001234 correct to three 
places of decimals. 

6. Find the difference between *4325 and 03764 correct to four 
places of decimals. 

Find the value, correct to 2 places of decimals, of 

e. • + i's+vJff+trf( 7 a+- 7 - '+i + i + J + iV + - 

8. i+j+j+,t + ... 0. i + i+tV+A ■+••• 

Find the value, correct to 3 places of decimals, of 


10. 


11. 14^+^+'+. 
7 7 * 7 * 


Find the value, correct to 5 places of decimals, of 
13 . •25+(-25)*+(-2S)« + ,.. 13 . '+ 1/3+ 73-5.7 + ••• 


14 . 


I I I 1 2 * ' . 

1* 2* 2' 2^ 3* 2® "^4* 2® 


[First express as decimals 
respectively by i, 2, 3,..., and add.] 

f I 




h+i.' 


56 ’ / 57 ^ 9* 5I 




then divide the results 


Contracted Multipi.ication. 

16 ^. The following rule will shorten the process qf multipli- 
cation when the product is required only to a certain number of 
decimal places. 

To multiply two decimals together, retaining, say, 5 decimal 
places '.‘—“Reverse the multiplier, strike out the decimal points, and 
place the multiplier under the multipltcnnd, so that what was its 
unit!^ figure shall fall under the 5th decirnal place of the multiplicand, 
placing ciphers, if necessary, so that every place of the multiplier 
shall have a figure above it. Proceed to multiply as usual, begin- 
ning each figure of the multiplier with the one. which is In the place 
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I4I 

to its right in the multiplicand : do not set down from this product 
but carry its nearest ien"^ to the next, and proceed. Place the first 
figures of all the lines under one another ; add as usual ; and mark 
off 5 places from the right for decimals ”—[I)e Morgan] 

Example, Multiply 7-2078 by 2-3072, retaining 5 places ; 
■00705328 by 12-30523, retaining 6 places ; and 29 82 by *00727, 
retaining 4 places' ot decimals. 


720780 

H']) ’ 705328 

(iii) 

29820 

27032 

3250321 


_ 727M 

1441560 

7 P 533 


2087 ~ 

216234 

14106 


60 

5045 

2116 


20 

144 

i6'62983 

35 

I 

*086791 


•2167 


Note. The last figure in the product thus obtained may not 
be always correct, and to ensure its accuracy we must carry the 
process one place farther than is required to be letained. 

Contracted Division. 

% 

HWa. The following rule will shorten the process in division 
when the quotient is required to be correct only to a certain number 
of decimal places. 

Make the divisor a whole number ; and determine by inspection 
(or by taking one step in the ordinary way), how many figures 
there will be in the integral part of the quotient. In the divisor 
retain (from the left) as many figures as there are to be in the whole 
quotient — integral part as well as deciinnl ; and .strike off the rest. 
Proceed one step with this new divisor, but to the f^oduct of its 
first figure by the qiKitieni-ligure, carry tlie nearesf^p^ from the 
pieceding figure Instead of biinging down a figure. lb the icniain- 
der, strike off another figure from the divisor, and proceed as be- 
fore, until no figure is left in the divisor. 

If the number of figures in the divisor be less than the number 
of (juoiieflt-figures to be obtainej.1, proceed in the ordinary way 
until the number of quoiieni-tigiires still to be obtained, is one less 
than the number of figures in the divisor As soon as this happens, 
insfead of bringing down a figure to the remainder, strike off a 
figure from the end of the divisor, and then proceed* as in the 
preceding case. 

That is, carry 1 if the product is a nuu^her from ,5 to 14 ; carry 
2 if it is fr;)in 15 to 34 ; carry 3 if it is from 25 to 34 ; etc ; if the product , 
is 4 or less, we ignore it. . m 
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EXAMPLES. io;ra. 

Multiply 


1. ^ 21-1324 by '345721 

to 3 decimal places. 

2. ’32504 by 13-0254 

to 3 




3 , ‘453 by *01694 ■ 

to 4 




4 . 37576843 by 3*14159 

to 4 




6* 71*032751 by 2*6719238' 

to 5 




6. iSs*oo763 by *9876 t 

to 5 




7 . *03281674 by 234*781 

to 6 




8, *0008127 by 483*2716 

to 6 




9 . 4-685 by 14*293 

to 3 




10- r 8 i 357 by 0785 

Divide 

to 6 




U. 76*2307 by 4712345 

to 3 decimal places. 

12. 3;37o 6 by 97846 

to 3 

••• 



13 . 32791 by 26 67 

to 3 

• 4 L« 


• a. 

14 . 378-335 by 30'f3S 

to 3 

• a. 


aaa 

IS. 367803 by 3ta'33 

to 4 

... 

« P ■ 

t*. 

le, 738*389 by 37^^ 

to 4 



ta. 

IT. 3893762 by 7’343 

to 5 

• •• 


a.a 

18 ^ 33789U by *00289 

18 . 13-234^1 by *01234031 

to 5 



aa. 

to 6 

... 

999 

« .a 

SO. 1^2*405678 by *000122134 

to 7 

••• 

999 

a*. 

»*» 3741 , by * 3'#34 

to 3* 


• V* 

»aa • 

as. ' V»a 35 f -0781 

to 6 



aaa . 
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XXIX. PRACTICE. 

Hitl. An aliQLUOt part of a quantity is a quantity which can 
be expressed as a fraction of that quantity, having U 7 ii(y for its 
numerator. 

Thus being i of Hi, is an aliquot part of Hi ; 2j. which 

J- of ;£i, is an aii<|uot part o( £i, 

IG 4 . Simple PracticG is a convenient method of^finding. 
by means of aliquot parts, the cost of a simple quantity, when the 
cost is |Jiven of the unit-quantity, in terms of which the simple 
quantity is expressed. 

Example. Find the value of 32 cwU of wheat at Hj. Sa. per cwt. 

. Compound Practico is a convenient method of finding, by 
means of ali(|ihot parts, the cost of a compound quantity when the 
cost is given of one of the units, in terms of which the compound 
\ quantity is expressed. 

Example. Find the value of 7 cwt. 3 qr. of wheat at R3. 8a. 
per cwt. 


VRACTICE, 


!U.*p. The following examples will explain the method of 
Simple Practice. 


Example 1. Find the price of 23 rnd. of lice at R3. 134?. 9/^. 
per md. 


8a. of Hi 
of.^. 
i«.— i of 4^. 

of I 4?. 

3 A s- i of 6^ 


R. a. 

23 . o . cs»price at Ri per iiid. 
3 

69*^ . o . 0* price at R3 per md. 


II .8 

• O’* n 

11 Sfj. 

II 

II 

5 • 

. o« „ 

II 4^- 

11 

II 

^ . 7 

. O- 

.1 «'»■ 

II 

If 

ir 

• ^ 9f 

.. 

Iff 

II 

5 


» 3 /». 

II 

II 


R88 . 12 '“ "'3 *• price at R3. 13«. qA per pid. 


ITotO 1 . Since R3 . 13,9 is the difference between ‘R4 and 
2^. 3/., 'a shorter msihod ^iild be to find the price<it sw. 3A per 
tiid. and subtract it from the price at R4 per md. 
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Thus : 


R. 

a. 

A 

23 

. 0 

. 0 



4 ' 

92 

. 0 

0 a price at R4 per md. 

3 

• 3 

9™ i» n 2cl. 2 P' w >1 

m 

, 12 . 

. 3 « price at R3. 13^1. Q^. per md. 

R. 

a. 

A • 

! ^3 

. 0 

. 0 

2<l.»iofRl| 2 

. 14 

. 0 

3/».- j 0f2fl. i 

5 


R 3 

■ 3 

• 9 — price at 2 a. ^p. per md. 

Example 2. Find the cost of 9 articles at j£io. I2r. 6^. each. 

£• 

1. 

/f. 

9 

. 0 

. oncost at £1 each. 



10 

, 90 

. 0 

. 0 e» cost at 1 0 each. 

loj. iof£i 4 

. 10 

• H f» l’®^. 1; 

21. 1 of 101. j 

18 

. 0^ „ II 2l>. II 

J of 21. 1 

4 ^ 

, 6«* ,1 .| o//. II 

i: 9 s' 

/ 12 

6»-cost at £10. 121. ()ti. each. 

Note 2. Shorter thus : 

101. *■ i of ;£i ; 21. Cd.^l of Id. 

Example 3. Find the value of 13^ cwt. at Rj. ioa. 3^. {ihr cwt. 

R. 

a. 

A 

i *3 

. 8 

. o» value at Ri per cwt. 


7 

94 . 8 V o value at R; per cwt, ^ 

1 ^ of Ri 6 ■ 13 0 o* I) ft 8<i* ly 9) 

j 4 of 1 .11 • 0“ 3<2. II II 

3/. I i of 2a. 3 ■ M » 3 A *? .* 

Rig3 . 2 . 4iMvaTue at R;. loa, 3^, per cwt. 

Of thus ; 

R. 




» 3 'S R, -1484375 

7 , j6 

Of - 5“ «. »>7S|>0^I' 

tofRi 675 13 

Its 
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Example 4. 


lOX. 


1 of /.I. 

Sf. 

] 

t of iOS, 

1^. 

) 

of ss. 

2d. 

t 

[ of IJ. 

u 

i 

[ of id. 

id. 

] 

[ of hd. 


Find the value of 42% things at i6f 2 jV/. each. 
/■ s. d 


42 . 

*.3 

^ ji_ —value at £i each. 

21 . 

6’ 

-value at ioj. each. 

10 . 

•'3 

. 4 - „ 

1 * S-*'* »i 

2 . 

2 

s = 

1* i. 


7 

■ Ii= 

2d „ 


1 

• 9i“ n 

,, i//. ,, 




» M 

;£34"' . 

12 

. « value at- ibi-. 2 j^/. each. 


EXAMPLES. 104. 


Kind, by Practice, the cost of the following/ articles ; 


1 . 

400 at H3. 4rf. each. 

2 . 

375 at .^2. SJ. each. 

3. 

789 at 

4. 

728 at 3</. 

6 . 

439 at 3/i. 

«. 

399 at ;£ 4 . 4 ^. 

7. 

874 at 6rf. 

8 . 

723 at j 5J. 

9. 

939 at Si 2 . 1 I/I. 

10 . 

275 at 4 d. 

IL. 

475 at 13//. 6 p. 

12 . 

342 sii,2j. 6 d. 

13 , 

500 at yn. 3/. 

U. 

942 at 7 s. 3./. 

16. 

700 at lor*. 4^p, 


374 at sid. 

17. 

321 at H2. 5«. 3;^. 


230 at ^ 7 . lOf. (id 

19, 

366 at R7, 1 la. 9^. 

20 i^ 

767 at ;£io. &r. Sfi 

21 . 

839 at R 5 . i3«i. 4p, 

22 . 

339 at 142. to]rf. 

23. 

454 , at Si 5 . ja, 

24. 

900 at /50. 1 IX. 9}<f^ 

25. 

900 at ft42. io<a(, 

20 . 

SO* 3 at £SS- «9^. «K 

27. 

^768 at Ki 9 ^. 9 a. ipiCf. 

28. 

1010 at ;£iit iix, ii|<f. 

29. 

8760 at R^t*,i 4 ^. 3 pirM 

30 

459<^ at (4J. oil/. 

^ 1 . 

555 at ^ 89 * 35 * S!i/ 

32. 

3111 at /{2. 12X. 3ii/ 

33. 

i8odf at ASo. j^, 

34. 

10060 at £j\ns. • I ii</ 

36. 

34^i at/R8. io<r« 8^ 

38 . 

37i«f 71^'. /r 

37f 

703 f.at^ 29 . ,1311.4*1/, 

V3B. 

30 ri at ^ 3 . ist. 7 id 

39> 

87ii at 841 ^ 7 ^- sJA . 

40, 

44^3- at ,£ 76 . w- 4^ 

4t. 


- Aji: 

*4^5 at £^°- 

43. 



8475 at £ 2 . iss. <)d.i . ^ 

45, 

f l 6 t '375 4t *i 0* ^ 

48. 

16:^75 at £i. i 7 S, 10 ^ 2 / 



9 

. i it. A. to • 







COMPOUND PRACTICE, 

16 G. The method of Compound Practice is illustrated by the 
following Examples. 

' Example i. Find the price of 15 md. 12} seers at R2. 5<f. 
per md. 

R. a, p, 

2.5.3 ■•price of 1 md. 

^ 3 

•I 6 . 15 . 9 
5 



] J of 1 md. 

34 

• M 

. 9 ' 

■■ price of 1 5 md. 

10 seers 


9 

: i?»: 

— „ „ 10 seers. 

2i seers 

1 1 of 10 seers 


2 

- n }} 2 h seers. 



H 3 S 

. 10 

. 4| J «> price of 1 5 rad. 1 24 seers. 

Example 2. Find the cost of 2 tons 3 cwt. 3 qr. 5 lb. at ;£i5. 

1 7 J. per cwt. 






1 

L: 

J. 

d 


2 tons 3 cwt =*43 cwt. 


. 17 

. 0 « 

cost of 1 cwt. 




10 




158 

. 10 

. 0 

4 




634 

. 0 

, 0 =» 

cost of 40 cwt. 


! 

47 

. 11 

. 0 ■■ 

' » » 3 cwt. 



681 

. 11 

0 •* 

cost of 43 cwt. 

2 qr. 

1 r of I cwt. j 

7 

. 18 

. 6 = 

»» « ^ Q*"* 

I qr. 

: i of 2 qr. j 

3 

. 19 

• 3 •= 

tf y qr. 

4 lb. 

of 1 qr. i 


11 

• 3 ? - 

„ ,<4 lb. 

I lb 

::of4lb. ' 


2 

• 9 iS- 

* »> ^ [5 



. 2 

• *o|g- 

cost of 2 tons 3<cwt. 3qr. 


Example 3. Find the value of 25 sacks of flour, each weighing 
3 md. 10 seers, at H5. 8a. per uiaund. 



a. 

A 

s 

. 8 

. 0 



3 


. 8 

. 0 

1 

. 6 

, 0 


. 8 . o If . 4, 3 ***4? 
1. i . 6 • o ,, Ip 

17 .14 .~o -Vlijoc of t wck, 

'"Sp . 6 1 o 

K44e> . 14 * o 
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EXAMPLES. 105. 

' Find, by Practice, the value of 

1 . 7 md. 15 seers at ii3. 7a. Sp. per md. 

2 . 9 md. 17^ seers at K4. 10a. Bp. per ind. 

' 3 . 27 cwt. 2 qr. 7 lb. at 7s. bd. per cwt, 

"^ 4 . 41 tons 14 cwt. at per ton. 

i, 6. 17 tons 1 5 cwt. 2 qr. lb. at £3. i ss. gd. per cwt. 

6 tons 3 cwt. 2 qr. 24 lb. at 17/ yd. per cwt. 

7. 2 tons 13 cwt. 3 qr. 7 1b. at £1. ii. 4d. per cwt. 

^"^8. 3 md. 37 seers 8 cli. at Rio. 5^1. 8^. per md. 

0. 7 md. iS seers 9 ch. at R13. ya. t/J. per md. 

10. 8 md. 3 seers 12 ch. at ^n. 4p, per seer. 

11. i md. 17 seers 10 ch. at 7<!i. bp. per seer. 

12. 4 cwt. 3 qr. 14 lb. at £u i3r. 4 d per ton. 

13 . 7 cwt. 2 qr. 21 lb. at £b per ton. 

14 . 3 tons i7*cwt. 3 qr. 13 lb. I2f oz. at £1. i8j. gd. per cwt. 

IG. 3 md. 37 seers 12 ch. at ys. bd. per seer. 

y ■ 10 . 2 tons 7 cwt. I qr. 13 lb. 14 oz. at R9. t\a, per qr. 

17 . 7 sacks of flour, each 3 md, 15 s^rs, at K7. lo^i. per md. 

18 . 24 bales of cotton, each $ cwt. 2 qr.i at i6r. yld. per cwt. 

19 . 35 chests of tea, each t md. 17 seers 9 ch., at H80. 12a. 
per rnd. 

20. 321 boxes qf co/fee, each 1 cwt. 2 qr. 21 lb., at £7. i8j. 
per cwt. 

21. ' Find the total produce of a Geld of 3 ac. 3 ro. 25 po. at 
3 qr. 6 bus. a pk. per acre. 

23 . Find the produce of 2 ac. 2 ro. 88 sq. yd. at 7 cwt. 3 qr. 
14 lb. per acre. 

23 . ^Find the price of 29 yd. 2 ft. 9 in. of silk at ys. loid* per yd. 

24 . Find the weight of 331 bales of cloth, each weighing 3 cwt. 

2 qr. i4lb. 

* 25 . Fihct the weight ^ 3^9 boxes, each weighing 7 md. 27^ seers. 

26 . Find the tax on £3^9- at ir. 7I//. in the 

B 7 , Find the tax on 83090. 81^ At itfi, the - 

26 . Find the cost of $ qn 3 bus. 2 pk. of ogts 4i£ , 

pttqr, > ' 
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29 . Find the price of 12 jjall. 3 qt. pt. of milk at U3. 
Sa. per gallon. 

30 . Find the value o( ?25 cwt. at 5J. per ton. 

3 L Find the value of 257 things, 10 of which cost U3. ga. 4fi. 

32 . Find, to the nearest pie, the rent of 375'365 bii^has at 
K3. 7fi. 9/. per bigha. 

33 . Fmd the value of i ton 1 1 cwt. i qr. 1 1 lb. at ;f 6 * 2 l 55 per ton. 

34 . Find the divideiul on 1^5140. iztr, :tl in ihc K. 

36 . If a man’s debts amount to R37925. 14^.- and he cair pay 
only 3/7. 4J/. for each rupee, how much do his creditors get ? 


( XXX. S(>UARK KOOT. 

Stt7. A number is called the square root of its square. Tl)us 
2 is the square root of 4 ; 3 is the .square root of 9. 

The square root of a number is indicated by the symbol fj placed 
before ii. Thus ,^4 indicates the squaic toot of 4, that is, 2. 

198 . A niimVjor whose square root can be expressed e.xaclly 
either by a whole number or by a fiarlion is called a perfect 
square. 

Note. It may be noticed that, nomtuiber, integral or decimal, 
which ends with 2, or 3, or 7, or 8. is a perfect square. 

IW. When the square root of a whole number which is a 
perfect square docs nut exceed 20, we obtain it from the multipli- 
cation table. Thus from the table wc know that the .sqnaie I'oot 
of 81 is 9 ; of 169 is 13. Wc have, however, a rule by which we 
can find the square root of any number consisting of more than 
two figures. 

no. \Vc observe that the square root of 100 is 10, of 10,000 
is 100, of i,::oo,ooo is 1,000 ; and so on Hence it follows that the 
square roo'.s of numl>ers less than 100 consist of only one figure in 
their integral parts ; of mimbers between too and 10,000, of two 
figures in their integral parts ; of numbers between 10.000 and 
i,OOOyDOO, of three figures in their integral parts ; and so on. If 
then a point be placed over every second figure in any number be- 
ginning witlf the unti^ the number of points will be the same as the 
numb^ of figures in the integral part of the^ square root. Thus the 
• aqu^re root of 31 3A consists of two figures in its integral part ; the 
square root of 15^2$ consists of three figures in its integral parts. 
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171 . Now suppose we have to extract theVsquare root of 2136. 

We finst divide the number into periods of 313^ ( 60 

two figures each, by placing dots over every . 25 

second figure beginning with the units.* j 

We then find the greatest number (6) whose square is contained 
in the fiist period ; lliis is the fijst figure of the root ; then suhlract 
its square (25) from the first peilocl and to the remainder (6) bring 
down the second period, thus getting 636 for the new dividend- 
Next, we divide this number omitting the last figure, by twice the 
part of the ror t already found f?>., we divide 63 by 10), and annex 
the quoticnl (0) to the root and also to the frial divisor {\o ) ; then 
multiply the divisor as it now stands (106) by the figure of the root 
last found. Now, subtracting this product from 636, we have no 
remainder : and we coiicliicie that 56 is the square root of 3136. 

If there he more periods to be brought down, * 5^-5 ( 125 

the above operation must he repeated, as in the 

annexed example. 22 ) 56 

44 

245 ) >225 
1225 

Here, after two figures in tin root have been obtained, the re- 
mainder is 12 ; to this w-e bring down the third period, thus getting 
1225 as the last dividend. VVe divide this number, last figure 
omitted, by twice the part of the root already found [t ,€ , we divide 
122 by 24), getting 5 as the quotient. We then annex 5 to the root 
and also to the trial divisor 24 : etc. 

IVi. In obtaining the second figure of the root by division we 
sometimes get a quoiient wdiich is too large. In such a case wc 
find the root-figure by trial, as in the two following examples. 

Here, divid.ng 12 by* 2, the quotient is 6. 
Taking 6 as the required figure we find that 
the product (a6x 6) is greater than 125. We 
then take 5 which is foiind to be the required 
root-figure. 

Here, division gives 13 which is obviously 
inadmissible. By trial wc find 9 to be the 
required root*figure. • 


* It. Kiich period consists of the figure t-ver which'a dot is placed 
and the figure to its left. FIcre the first period is 31 and second 36. The 
period may consist of only one figure. • • 


0 ) 22§(i5 

1 

25 ) ^ 2*5 
.L ?5 

3^1 ( 19 

29 ) 261 
261 
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ITS. When the tlial divisor is greater than the number to be 
divided by it (or when the quotient is i but found too large) we 
set down o in the rooti annex o to the divisori bring down the 
next period, and proceed in the usual way. The two following 
examples are given for illustration. 


fi) 41209 ( 303 

4 

403 ) »209 
12^) 


(ii) 4401604 ( 2098 

, 4 

409 ) 4016 
.^81 

4 r 88 ) 33504 
33504 


1 T 4 . In the process of extracting the square root, a remainder 
is often left, which is greater than the divisor In the following 
example the second remainder 35 is greater than the divisor 29. 

39^01 ( 199 
1 

29 ) 296 
261 

389 )^ 50 J 
3501 


EXAMPLES. lOtt. 


1. 

44 <- 

2 . 

576. 

3. 

7*9. 

A 

961. 

6 . 

1024 - 

6 . 

6561. 

7. 

5625 

8 . 

9216. 

9. 

27235. 

10 . 

54756. 

11. 

49284. 

18 . 

1822J- 

18 . 

119025. 

14 . 

193600. 

15 . 

646416. 

16 . 

7 I 7409 - 

17. 

4937*84. 

la. 

2819041. 


I002001. 


1522756, 

31 . 

8226490Q. 

22. 

62504836. 

23 . 

97535376. 

24 . 

21224449 - 


StS*. 3226694416. 26 . 6407522909 27 . 336144682* 

28 . 360117609604. 29 . 295o66240oop« 80 .. i5-4<57^7Sot90S2i. 

Si. A certain number of^men spent Ri68t, each spending as 
many rupees as there were men ; how m^y men were there ? ■ 

82 . Ascertain number of persons agree to subscribe as many 

E 'es .each as there are subscribers ; the whole subscription being 
33. How many subscribers were there ? 

9 ^* A gaifdener plants an orclmtd with 5776 tireea and aceanges 
* them S0f:tbi&.4lie. number of rows of theses equals tha number 
. . eff trees hi row. How'many rows were there ? 



SQUARE ROOT X5I 

34 . A general having 11025 men under him, arranges them 
into a solid square. Find the number of men in the ftoM, 

35 . A general wishing to arrange his men, who were 63510 in 
number, into a solid square, found that there were 6 over. 
How many men were there in the front ? 

80 . Find the least integer which must be subtracted from 4230 
in order to l^ecome a perfect square. 

> 

• 

175 . When a numbert which is a perfect square, can be easily 
separated into prime factors, its square root may be found by in- 
spection. 

Thus J^ioo^ s/2- X 3- x3-=»2 X 5 X3X3«9o. 

Example. What is the smallest whole number by which 1260 
must he multiplied in order to become a perfect square ? 

Since i26o»«2-x 3'^x 5 X7, the number required *5x7* 35. 




SXAMFLES. 

107 . 



Find, by factors, the square 

root of 




1. 

900. 

2 . 1600. 

3 . 

324 ' 

4 . 

576. 

6 . 

1296, 

0. 4096. 

7 . 

1764. 

8 . 

7056. 

9 . 

11025.. 

10. 53361. 


99225. 

12 . 

571536. 

13 . 

X 

X 

14x56. 

14 . 

f 

182x771 

K 66 X 39. 

lb. 

609X390X 165 X 154. 






' 13 . Find the smalfest whole number by which 450 must be 
multiplied in order to become a perfect square, 

17 . Find the least number by which 2940 must be multiplied 
in order to become a perfect square. 

18 . Find the least number by which 968 must be divided in 
order to become a perfect square. 

19 . Find the least square number wliichjs dlmible by 10, 
by 16 aftd by 24. 

20. What must b& the least number of soldiers in a regiment, 
that will allow it to be drawn up lO, 15 or 25 deep, and also to be 
formed into a solid square ? 

» 

1 73 . To find the square root of a liechMl Fraction, 

To. find the square root of a deermai fraction we proceed as in 
the case of a whole number. In pointing, the first point must be 
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placed nr supposed to be placed on the units’ figure. In the root 
the decimal point mu&t be placed immediately after the root-figures 
corresponding to the integral part of the number. 

We observe that if any decimal be squared there will be an 
even nnmbor of decimal places in the result. Consequently a deci- 
mal fraction (in its simplest form) to be a perfect square must have 
an even number of decimal places, and the niiiiihcr of decimal 
places in the root must be onc-half of the number in the square. 

If the given decimal is not a perfect square (which is always ihe^ 
case when the decimal in its simplest form contains an odd num- 
ber of decimal places) the square root will be a non-terminating 
decimal ; and we can find the square root to any number of 
decimal places we like. 

In finding the square root of a decimal, the number of decimal 
places in it must be made even^ by annexing ciphers, if necessary. 

Example i. Find the square roots of 11*9023 and ‘5625, 

119025(3*45 *5625(75 Am. 

9 ^ 

64)290 145)725 

256 72 i 

685 >3425 

. 3i?i 


Example 2. Find the square root of ‘045 to three places of 
decimals. 

*045006 ( '212... Am. 

41 > 50 

41 

422 ) 900 
844 

“56 

Example 3. Find the square root of 3 to tvm places pf deci- 
mals, 

jodod( 173 Ans. 

I 

27 ) 200 
189 

343) 1100 

. iH2 

71 


Here, we are to have three 
decimal places in the root ; 
therefore in the given number, 
we make the decimal places 
six. 
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EXAMIPLES. 108 . 

Find the square root of 

1 . irs6. 2 . 47089. 3 . 39*062 5. 4 . 82'4464. 

6. '0064. 0. *005329. 7. 1082*41. 8. 5774409. 

9 . *00053361. 10. 0000:025. 11. 236'i44689. 12. *804609. 

13 . *000003418801. 14 . 100200!. 16 . 938703*06991561. 

Find to four places of decimals the square root of 


16 . 

761 '9. 

17 . 

* 7 - 

18 . 

237-615. 

10. 

5 - 

20. 

876 - 535 - 

21. 

*1. 

22. 

■ 5 - 

23 . 

23*1. 

24 . 

■ 9 - 

25 . 

20. 

26 . 

016. 

27 . 

*00064. 28. 

7 - 

29 . 

66. 

30 . 

13 * 


177. To jimt ih£ square toot of a Vitf^ar Fraction, 

The square root of a vulg-ar fraction is the square root of its 
numerator divided by the squaie root of its denominator. 

y;t 


Example i. 
Example 2. 


25 


Example 3. ^ ~ • 


v'16^4 

>/2S S‘ 

4 ^4’ 

n'3_.L13.-. 
= •- 

2 


|=ii. 


• 86 ... 


If the denominator be not a perfect square it is advantageous 
to make it so by multiplication. 


Example 4. 
Example 5. 



y;6 2*4J9^.^ 

v^36" 6 

3'^^ 22... 

6 


’408... 

»*5270,m 


Note. The square root of a fraction can also be found by 
reducing the finciion to a decimal and then extracting the square 
root of the decimal* 


EXAMPLES. 100 . 

Find the square root of 

• ^ g 

1- a- SS 131 V 8- 3*li. 4. 1014 ‘ff. ,6. 

e. 47. 7. 28‘4. 8. 3’36f. 8. 8 o2A 10. *07!. 

Find to 3 places of decimals the square root of . 

11. h la. 9 . IS. it. 14. 


16 . 
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16. *3. 17. *41^ 18. 19. — . 20. 

■’ ’ ‘5 2 S -Cl* 

21 . Simplify ^/( 75 i)^ 


179 . When //ifJ/t //a//‘the number of figures of a square 
root has been obtained by the ordinary method, the remaining 
figures may be obtained by division only. 

Example i. To find the square root of 189475125. 

Here we find the first three 
figures in the ordinary way. 

To find the remaining two 
figures by division, we take 
twice the part of the root al- 
ready found, as the divisor ; 
we bring down one figure to 
the last remainder and divide ; 
then to the new remainder 
bring down the next figure 
and divide The quotient thus 
obtained gives the two remain* 
ing figures of the root. 

Note. Of course this process docs not show whether the given 
number is a perfect square or not, but it is very useful in cases 
like the following. 


18947/5225(137/65 Ans. 
1 

XI ) 89 

69 

267 ) 2047 

i86^ 

274 >1785 ( 65 
L ^44 
1412 
.L 370 
42 


Example 2. Find the square root of 2 to seven places of decimals. 


Here we find 5 figures of 
the root by the ordinary me- 
thod and the remaining three 
by division. 


^ 2' {r4i42|(3S.*,. A»s. 
24 ) 100 
281 ) 400 

28t 

2824 ) 11900 

ij 296 _ 

28182 ) 60^ 

28284 ) 58360 ( 135 
* 28284 
100760 
84851 
159080 
> 4 >42 0 
17660 
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EXi^UPLES. no. 


Find to 6 places of decimals the square root of 


1. 

5- 

2. 

17- 

3. 

761-9. 

4. 

■0003841. 

6. 

»• 

6. 

3- 

7. 

•07. 

8. 

■85. 

9. 

7619. 

10. 

!{• 

il. 

237-615. 

la 

17. 

13. 


14. 

23‘8369- 

18. 

■000943. 

10. 

10. 


XXXI. CURE ROOT. 

no. A number is called the cube root of its cube. Thus 2 
is the cube root of 8 ; 3 is the cube root of 27. 

I'he cube root of a number is indicated by the symbol U placed 
befoie it. Thus indicates the ai/fc root of 8, i. c , 2. 

A number whose cul^ root can be expressed exactly either by a 
whole number or by a fraction is called a perfect oube. 

The cubes of i. 2, 3, 4, 5, 6, 7, 8, 

are respectively i, 8, 27, 64, 125, 216, 343, 512,729, 

[ These results should be committed to memory.] 

180. The method of hnding the cube loot of a number is as 
follows ; 

Example i, P’ind the cube root of 13824* 

, 13824 ( 24 Afis, 

J5_ 

2* X3CX)«I200 , 5824 
2x30x4— 240 
4"°» 16 I 

1456'"’ 5324 

We divide the number into periods of 3 figures each, the number 
of docs Indicating the iinniber of figures in the cube root. 

We find that 2 is the highest number whose cube is less than 
the first period ; this then is the first figure of the root. We sub- 
tract the cube of 2 froia the first period and to the remainder 
we bring down the second period. ^ 

Next, we multiply “Ihe square of 2 (the first figure of the cube 
root) by 300 and set down the product 1200 ; this is the divisor, 
Dividing 3824 by this, the quotient is 4 ; thw is tl)e second figure 
of the root. Now we multiply the first figure of the cube root by^ 
30 and this product by the second figure of the root, and set dq;wn 
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the result under the trial divisor ; then set down under this the 
square of the second figure of the cube loot. Adding these three 
we get 1456 as our divisor. We then multiply this by the second 
figure of the root and .subtracting the product from 5824 we find 
that there is no remainder. Therefore we conclude that 24 is the 
cube root of 13824. 

If the C’ be root contains three or more figures the above pro- 
cess mutt be repeated. 

Example 2, Find the cube root of 33076 1 6I. 

Process : 33076161 ( 321 


? 7 _. 


3*x 300 

SSM 

2^0 

6076 

3 X 30x2 

— 

180 


2® 


4 

2iS84 

5768 

32* X 300 

== 

307200 

3OUi0i 

32 X 30 X I 


960 


l2 

ea 

I 

308161 

508161 


Note. Remaiks of At is. 17*2^ 17 3 and 174 with regard to the 
process of extraction of the square root apply equally to the process 
of extraction of the cube root. 


EXAMPLES. 111 . 


Find the cube root of 
1. 1331. a. 15625. 

B, 117649. 6. 373348. 
9 . 704969. 10. 912673. 
13 . 843908625. 14 . 

10. 167284151. 17 . 

10. 93162981941037. 


3 . 

46656. 

4 . 

110592. 

7 . 

2197. 

8. 

>85193- 

11. 

1 5069223. 

12. 

105823817. 

873722816. 

16 . 

2 i 936 s 32779 >- 

731189187729. 

18 . 

A j 

10970645048. 


20 . 1371743* 08367626890260631 . 


lOl. A decimal fraction (in its simplest form) to be a perfect 
cube must Ijave 3, 6, 9,... decimal places ; that is, the number of 
decimal places in it must be some multiple of 3. If the number of 
•decimal places be not a multiple of 3, the cube root can be obtained 
to any number of decimal places we like. In extracting the cube 
root of ivdecimalj the number of decimal places must be made a 
Ikiultiple of 3 .by annexing ciphers, if necessary. 
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Tlie cube root of a vul,^ar fraction is the cube root of its nuiner- 
ator divided by the cube root of its denominator. 


EXAMPLES. iVt 
Kind the cube root of 


1. 

• 7'57<'- 

3 . 

132-65*- 

3 . 

’495039. 

4. 

64481 ’ 201 . 

5 . 

i 8'6 oq 625. 

6. 

■co 7 f' 45 : 73 - 

7 , 

■ 87641.7493 

8 . 

00 . 030301 . 

. 9 . 

0 1 .. 

:.J W 

10. 

7 a u 

LI. 

49*n* - 

13 

JiiKu- 

13 . 

•63;. 

14 . 

i 5 S 7 - 9 f»i 

L6 

3845'2fA 

10. 


17 . 

203 }. 

IS. 

2 370 . 


I'ind to three ph 

ices of 

liecimiU the 

cube root of 

10. 

3-559 20. 

1 1. 

21. 24 . 

22. 7 

•52. 28 . 

24. 

■ 27 . 26 


26. 1 

27. ‘ 0047 . 28. 


When at least o/zf utore than half the numbei of lii*Lues 
in the cube root of a iniinber has been found by the ordinary 
Jiiethod, the remainiii).' figures of the root lu^iy be found by division 
only. 

Note. In this case we take for ilic divisor 500 times tho 
.square of the part of the cube root already obtained and proceed 
exactly as in Aii, 178; 


EXAMPLES. 1 1 : 1 . 

Obtain to 6 places of dociinals the cube root of 

1. 5‘539- 2- 24- 3- 7'52- 

4. 002. 6. *003. 6. 

I85t. The fourth root of a number is found by lakinjy the 
square root of the square root of llie number. 

The siitth root of a number is found by taking the cube root 
of the square root of the number. 

The ninth root of a number is found by taking the cube root 
of the cube root of the number. 

EXAMPLES 114 

Find the fourth root of 
1. 356. 2. 234256. 3 . 1679616. 


4. I 575'296i. 
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Find the sixth root of 



5. 5 3 144 s- 6. 308*915776. 

7. 

24794911396. 

Find the ninth root of 



8. 262144, 0. 1953125. 

10. 

3000. 


XXXll. MEASUREMENT OF AREA. 

184. In Arithmetic we consider the areas of reotangloB only. 

Example, The floor, the ceiling and each wall of an ordinary 
room ; a sheet of paper ;|each side of an ordinary box or brick ; 
all these are rectangular surfaces. 

The length and breadth of a rectangle are called its dimonaions. 

185. The unit of area is a square whose side is the unit of 
length. 

Area or Surface is measured by the number of units of aV^a 
which it contains ; just as a length is measured by the number of 
units of length which it contains. 

1811. 7tf? find the nrea of a nctanffie. 


Leti4Z?CZ?be a rectangle, of 
which the length AB\s i yd. 2 ft , 
and the breadth^/) is 3 ft. Then, 
if the unit of length be a foot, the 
nieasure of AB is 5 and of AD is 3. 


Divide AB and AD into 5 and 3 equal parts respectively, apd 
through the points of division- draw lines parallel to ADt AS 
respettively. Then the rectangle ABCD is divided into sx ^equal 
squares^ the side of each of which is a foot in length. 

Now, each of these squares is the unit of area ; therefore the 
measure of the area ABCD (which is the same as the number of 
these squares) is 5 X3 or 15. 

Area of sq ft. * 

And generally, in any rectangld, 

measut^.bf area * nieasure of length x measure of breiidth ; 
or, more briefly, 

• area length x breadth. 

•Whence, 

«> area-!- breadth ; 

. /bieadth - atea^^lengthi. 
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Note. A square foot is a square whose side is a foot. Note 
the difference between ''3 square feet” and “3 feet square.” 
Three square feet denotes an area 3 times as large as a squave 
foot ; tk^ee feet square denotes the area of a square whose side is 
3/eet. 


Exam 
long and 


\le I. .Find the area of the floor of a room 10 ft. 6 in. 
» ft. 4 in. broad. 

Length of room « loj ft. ; 
breadth,, „ -dj ft. ; 
area „ „ » io.ix6J sq. ft. 

“V ^ ‘ii® sq. ft. 

= sq. ft. 

«66 sn. ft. 72 sq. in. 


Example 2. A rectangular conit, 24 yards long and 16 yards 
broad, has within it a path of uniform breadth of 2 yards running 
round it ; find the area of the path. 

Area of court- 24 x 16 sq. yd. 

-384 sq. yd. 

The path takes off (2 + 2) yd. from ihe length 
and (2+2) yd. from the breadth ; 

/. length of inner court » 20 yd., 

and breadth — 12 yd. ; 

/. area * 20 x 1 2 sq. yd, 

240 sq. yd. 

area of path *=(384 -240) sq. yd. 

« 14^ sq. yd. 

‘^-ength of the path 

* *»(24X2+12X2)yd. 

«^'2 yd. ; 

the area of the path » 72 x 3 sq, yd. 

«i44sq. yd. 



, Example 3. Find the breadth of a courtyard 41 sq. ft 80 sq in. 
area, and 7 /t. 4 in. in length. 





AkltHMBTlC 


Area»-(4i ^ ft 

«4i|! sq fl ; 
length ft 


breadth^ 


7i 9 ’3 

a 5 ft S in. 


Example 4 How manv paving atones, e<irh 2 ft. 8 in long 
and 17 in. wide, will cover the couriya-d in /Ti 3 ? 

* Aiea of court =*415 sq ft ; 

aiea ot a stone*2f x fj bq. ft -a-V » 

nmnber of stones rqd x ^ —ii. 

0 34 

Erample s Find the co>t of mattin^' the room in i,at 
3 annas per sq ft. 

The cost may be found b\ Practice 01 by Compound Multi- 
plication ^ 

SXiil^FLSa 115 . 

Find the area of the rccuingles having the following dmivn- 
jlions 

L 15ft by II ft. a. soft, by 16 ft. 

8. c 3 ft. 6 in. by H ft. 8 in, 4 . 9 ft. to in. by 6 ft 7 m. * 

5 . 10 ft. 7i «n. by 7 ft- 4| in. 6 9 yd. i ft- by 7 yd. 1 ft 

riofl the breadth of a roptb vtbbse ^ 

?. ai«a'*363 sq. ft., and leAgth*35ft ‘ 

. 18 . area *.6 sq. ft. 60 sq. in., tln 4 length ftin. 

' flu ittA>^S ae. i ra 36 aitd le^|b«a67<;fd. t ft. 

10. area— 94 sq yd 8 ft. 84 !n , and jp jidt » f(> 8 in. 

, 11. Findtheaotaofasquara.fi^atbdae^e'iai^./i. BtOf 
ia: ribd^tbe a)re» of a square rOoot ® 




WrtbeftOorofatoomaoftibf ai.r 'mry,. ^ 

tiw Cdai of«eftrfN«fii|f IIn 4h , 
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' 10 Find the cost of polishing a marble slab, 3 fh 3 in, by 2 ft. 

6 in., al 2f4 per sq. in. , 

17. A room, 20 ft. long, 16 ft. broad, has a stained border all 
roim^t 2 ft. wide ; what is the area of the stained part } 

A rectangular piece of ground is 88 yards long and contains 
^ai/acre ; it consists of a walk 6 ft. wide surrounding a grass-plot : 
find the area of the w^lk. 

-YTs. How many stone slabs, 3 ft. long, i ft, wide, are requisite 
for paving a pat1i which encloses a rectangular garden half 
long^ijd quarter of a mile wide, the p>ih ttej^ng 6 ft. wjde ? , ■'* 

/po. A gravel- path 5 ft. wide riins ^ 5 J^*!^■^ef;tan'^ula^" garden, 
*100 yd. by 75 yd. ; find the cost of making it at 4a, per sq. yd. 

^ 21. How many, sq yards o( minting will^be waited ' to cover 
a room 31 ft. 6 in. ' by 22 ffc 15 In. ? ^Wliat will be the cost al 
4^- yd- ? 

A yir If 1200 stones, ea.ch 2 'foct square, ^yill pave court, < find 

/tmV^reaof the courj. .-- "7 

' 23. ^jriie “Cost of varnishing the fiopr of a room, 24 ff. long, at 

zr,- OigETper sq. yd,, is £'^ ; find the breadth of the room. 

24. A garden roller is 3 ft. 3 in. wide, and its^trcpimference is 
6 ft, 9 in. ; how many sq. ft. of ground does it pass over in hj^'' 
complete revolution r 

25. A sheet of paper ts 20 in. long and 18 in. wide by how. 

much must the width be narroWtd to leave surface ol ? *' 

.^26. What length must be cut oft a rank which is bi-okd^. 

^ tnaTrtftb area may be a sq. foot ? ' . / : ' A * 

' 27. A factory has lOO -which sevefaHi^ 

8 panes, each 9 in: 'by severs^fy-c^a 

10 panes, each' 2 ft- gld^»g,,!tM-wtMMiL.Qit' ; 
Ioannas per sq., ft..; V ' w' " 

88; -',)^bat must ' 

that can be exchaiiifed for A pie^ W'^e same 
•2<V3QWl* «acl» ^ . t - 

^\7 8ft. Tind She area of tt|.« which has tboajif^ftWfmetes 
^^tani^le whose Ihafttb is, 3 

457? yd* 4* ftj yd. the eh»ist(^ haiAg th-fi A wWfe f 

i^9ln .Aroon^'mehsMinir 4 a ft in. 

woHsan. jfmtftlBklssoitomdeQWavftdMHlah I'oft.Vnhvsde. 
Find tJne’^coM 'ti{«s meaMia^ A hu 

by3iA,aft3.«n^^l>ies4h(^ * ^ - 
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ARITHMETIC 


162. 

18T. Example 1. Find the length of the side of a square 
which contains 91 sq. ft, 121 sq. in. 

AreaaB9i sq* ft. 121 sq. in.ai3225 sq. in. ; 
length of side- ^/I322S in.- 115 in. 

—9 ft, 7 in. 

Example 2. ' Find the diagonal of a rectangular held, 16 yd. 
long and 12 yd. wide. • 

By Euclid 1 .' 47, 

the diagonal- ^162+12* yd.— ^/256+i44 yd. 

- *^400 yd.— 20 yd. 

Example 3. The area of a room which is twice as long as it 
is broad is 26 sq. yd. 8 sq. ft. ; how long is it ? 

The room can be divided into two equal squares whose side is 
equal to the breadth of the room. 

Area of each squ.are — 13 sq. yd. 4 sq. ft. 

«i2i sq, ft. ; 

side of dach square — <^i2i ft. — ri ft. ; 

A breadth of room - 1 1 ft. - 3 yd. 2 ft. ; 

/, length of room — 7 yd. i ft. __ 

EXAMPLES. 116. 

1 . The area of a square held is 10 acres; hnd the length of 
its side. 

. 2 . The area of a square room is <02 sq. ft. 75 sq. in. ; hnd the 

^ length of each side. 

' 8. How many yards of fencing are required to enclose a square 
garden containing 4 ro. i po. 29 yd. 6| ft. ? 

A A rectangular held is 40 yards long and 30 yard^i broad ; 

^ i^nd the distance from comer to corner. 

7 6. What is the length of the diagonal of a square^slrhose side 

it ^ * square is 900 sq, ft. ; what is the length of 

. . 7, . Af the floor of a room is 163 sq. ft. ; its length is 

twicfl its'^e^th : Utid its length. 

8. ]f1jp(d the tength of a. rectangular . tirfaich iS ItmSM as 
lot^ at fiat broa^ a>i 4 which contains 768 sq, yd, . , - . . 




CARPETING AND PAPERING |6S 

|l^0. A room is half as long again as it is broad and its area is 
69"36 sq. yd. ; find its perimeter. 

The sides of two sc^nares contain 77 yd. t ft. 6 in. and 7 yd. 
^ ft. 4 in. respectively ; fin i the side of a square whose area is 
equal to the sum of the arj^as of the two squares. 

188 . Carpeting the floor and papering the walls of 
a room. • 

Examfilc i. Find the length of carpet aj ft. widci required for 
a room 28 ft. long, 20 ft. broad. 

The carpet which will cover the floor of a room has the same 
area as the floor. 

Area of floor — 28x20 sq. ft. ; 

. , r . j 28x20. 28x20x3. 

. . length of carpet reqd. « ft. — ft. 

7 

—240 ft. -80 yd. 

Example 2. Find the area of the four walls of a rectangular 
room 20 ft. long, 15 ft. broad and 10 ft. high. 

The area of the four walls of a rectangular room is obtained 
by multiplying the circuit (/. e., twice the sum of length and breadth) 
of the room by the height of the room. 

The circuit— (20+1 5) X 2 ft. —70 ft. ; 
the area of walls — 70 x lo sq. ft. — 700 sq. ft. 

To find the length of paper required to cover the walls, proceed 
as in the preceding example. 

Vote. In estimating the length of paper required, deductions 
for doors, windows and fireplaces must be made. 

M'E. The cost of carpet or paper may be found by Practice or by 
Compound Multiplication. , ^ 

EXA]i:PLas. IIT. 

Find the length of Carpet required for rooms having the follow^ 
ing dimensions : 

*1. Room, 2$ ft. long, 18 ft. broad ; carpet, a ft. 6 in. wide. 

2. Room, 20 ft. long, 12 ft. 6 in. broad ; carpet, 27 Ai. wide. 

8. Room, 3o{ ft. long, 20I ft* broad ; ^carpet, 42 in. wide.* 

Find the expense of carpeting a rooin, , . * 

4 . 16- ft. by 10 ft, with carpet 3 ft.^wide, at Sot ia. a yard« 
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5 . 30 ft. 9 in. by 25 ft., with carpet 30 ia wide, at 4s, 6d. 
a yard. 

Find the area of the walls of the following rectangular rooms : 

6. Length 20 ft., breadth 16 ft., height 9 ft. 

7 . Length 15 ft. 6 in., breadth 12 ft., height 9 ft. 

8 . Length 21 ft. 7 in., breadth 16 ft. 5 in., height 3^ yd. 

Find the length of wall paper required for the following rooms : 

9. 25 ft. long, 20 ft. wide, 12 ft. high ; paper 15 in. wide. 

10. 14 ft. long, 10 ft. wide, 7 ft high ; paper 14 in. wide. 

11. 27 ft. long, 18 ft. wide, .ip ft. high ; with paper 16 in. wide, 
allowing for 2 doors each 7 ft., -by 4 ft. 

12. 28 ft. long, 20 ft. broaft'pj ft. high ; with paper 20 in. wide, 
allowing for a door 6 ft. by 3^' ft. and a window 3 ft. by 2^ ft. 

Find the expense of papeiing rooms whose dimensions aie ■: 

13 < Length 21 ft., brea'dth 16 ft., height loft. ; with paper 
16 int wide, at 4a. a yard, ; 

14 . Length 50 ft,, breadth 35 ft., height. 15 ft. ; with paper 
^5 in. wide, at 6d a yard. . 

^ 1 ^ 15 . Length 18 ft., breadth 16 ft., height 9 ft. ; with paper 15 in. 
wide, at gd. a yard, allowing for 3 doors each 6 ft. by 3^ ft. 3 
windows 4 ft by 2k ft., and a fireplace 6 ft by 4 ft. 6 in. 

la. How many yards will remain out of 300 yards of matting 
2 ft. 6 in. wide, jiftcr covering two floors, each 25 ft. 6 in. by 21 ft ? 

17 . A square room whose floor measures, 56 sq. ycl 2 sq, ft. 
36 sq* in , is 10 ft. 4 in. high ; find the expense Of white)^fl$hing its 
ceiling and walls at per sq. yd. ^ , 

} slB- The cost of covering the floor of a roOijn, by Sf yd., 

. with carpet 2 Wt. wide, is I4- 7i I fi^id the pnee-bf carpet 
^p^ryATd. ^ 

if l 9 . It costs £if. to paps^j| rqoiq 'ip \rd., long and-llfd^i-Wde, 
Tirfth paper ik ft. wid^, at 3d. 

The cost of Carpeting a - , 

‘ broAd, with carpet at 6s. per yard, ia £14, width of 

thecarpet; ' 

’:itf a postage aiamp be-jf of ao" and^^A^ari'-ihcb 

broad|.wha 4 .wiH be the, cost oC coVerthg ihe .)9€pa Cof 
is U ft. wide amj 9 ft high, withjiS^S^ d 

WhfttfiriUbe the cost of paperixig k ii ft. loitg by 
> ijci ft broad aitdr Si ft, high, vyhich hdS' a ^Mra^eaofe 7ft by 4 ft. 
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with paper 2 ft. wide, at R.4 a piece ; the cost of putting it on 
being /\a. per piece, and each piece being 4 yards long ? 

^A/^ 3 * The matting of a room, 3 times as long as broad, at 4 
annas per sq. ft. cost Rys ; and the painting of the walls at 2 annas ^ 
per sq. yd. OTSt ft6. 6rt. 2^/. ; what is the height of the room ? 

24 . Find the expense of lining a cistern 10 ft, long, 8 ft. broad 
and 3 ft. deep, with lead at Rio per cwt., which weighs 5 lb. 
per sq. ft. • 

the cost of papering a room, 18 ft. long, 12 ft. broad 
and 10 ft. high, with paper 32 in. wide, at 6 annas a yard, allowing 
for a door 7 ft. by 4 ft., 3 windows each 4 ft. by 3 ft. and a panel- 
lin.^' z ft. high round the floor. 

jjr 26 . A box with a lid is to be made of plank, one inch thick ; 
'the external dimensions are to be 18 in., 12 in., and pin.: how' 
many sq. ft. of plank will be required ? ‘ 

. \ 27 . The length of a room is 32^ ft. The cost of papering 
the walls at Ri. 14^/. ])er sq. yd. is H308. 2/t. ; and the cost of car- 
peting the floor at R2. 4a. per sq. yd. is Hr 50. Find the height 
and width of the room. 

j/p 28 . Find the cost of whitewashing the ceiling and the inner 
and outer sides of the walls of a room, 20 ft. long, 12 ft. wide and 
15 ft. high, at 1 pie per ft. ; the walls being ft, thick and 3 ft. 
higher at the outside. 


L^JVD MEASC/NEMENT OF BENGAL, 

189 . If we have to find the area of a icclangular piece of land 
say, 14 bi, 3 cot. by 9 bi, 2 cot., we might proceed thus ; 

Area 14^*5, bh. (super%: 5 al)» i28iijbi,^i2a bi. 15 cot. 
4 ch. I6ga. 

ftut such exampjes art’uiuatty ^ked by the following rule ; 

■ feiHiptlM hy; . 

^ ,, c^ottnA. 

, Coitak „ Mtak „ \dfy>oh ' 

Ticfeniy dfiooh makis a ietiak, . " 

0 The truth of the rule wilFappear firorp i!)e following considera- 
tiohs : ^ 

I bi. X I bi, « ! bi. (superficial^^ 

I bi./ X f m.»,rx^\|,bi.«>^.bL cot. (s!uperflcia})'p« 

t cot/ ; X I cot. ^ X 
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By this method the above example will be worked thus : 


We multiply all the 

bi. 

col. 



terms of the 1st line 

14 . 

3 



(beginning with the 

-„ 9 - 

2 



lowest) by all the terms 

127 . 

7 

''“(14 

bi. 3 col.) 5 c 9 bi. 

of the 2nd line (begin- 

I 

8. 

_ 6 =(i 4 

bi. 3 cot.) X 2 cot. 

ning with the highest). 

128. 

IS- 

6=(i4 

bi. 3 Cot.)x(9bi. 2 cot.) 

Ai^a- 

12S bi. 

IS cot. 

, 6 dhools 

= 

128 bi. 

iSib 



= 12S bi. IS cot. 4 ch. 16 ga. 
EXAMPLES. 118. 

Find the area of the followinjr rectangular fields : 


1. 

4 bi. by 3 bi. 

2. 

10 bi. 10 cot. by 5 bi. 

3. 

12 bi. 15 cot. by 8 bi. 10 cot. 



4. 

14 bi. 8 cot. by 14 hi 8 cot. 



6 . 

24 JdI. 8 cot. by 14 bi. 13 cot. 



6 . 

57 bi. 5 cot. by 42 bi. 8 cot. 



7. 

99 bi. ig cot. by 49 bi. 19 cot. 



8 . 

ns bi. 14 cot. by 105 bi. 7 coc. 



9. 

bi. by 3i bi. 

10. 

loj bi. by 15 cot. 

11. 

252 cubits by 164 cubits. 

12. 

408 cubits by 308 cubits. 


XXXIIl. MEASUREMENT OF SOLIDITY. 

too. In Aiithnietic we consider the volumes of rectangular 
solida only. 

Example, A rectangular box, a brick, are rectangular solids. 

The length, breadth and thickness (or height or depth) of a 
rectangular solid are called its dimenaione. 

101 . The iiuit of volume is a cube each of whose edges is 
the unit of length. 

Volunc^p or cubic content is measured by the number df 
units of volume which it contains. 


lOS. To find the volume of a rectangular solid or rectangular 
%paraUil€p^ed 
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Let the annexed 
figure represent a rect- 
angular parallelepiped, 
of which the length 
AB is 4 ft., breadth BC 
is 3 ft. and thickness 
ADx^t. ft. Divide AB 

.4/^ respectively into 
4i 3 and 2 equal parts, 
and through the points 
of division draw planes 
parallel to ' the sides. 

Then the solid will be 
divided into a number of equal blocks, each of whic h is a cu bieJeot ; 
and since there are two layers, in each of which there are 4x3 
blocks, we sec that there are 4x3x2 blocks^ altogether, and the 
solid therefore contains 4x3x2 cubic feet. 

The volume of the solid *-4 x 3 x 2 cu. ft. 

And generally, in any rectangular solid, 

The measure of volume -measure of length x measure of breadth 
X measure of thickness. 

Or, more briefly, 

Volume* length x breadth x tliickness. 

Whence, thickness * volunie-rOength x breadth) : etc. 

Example i. Find the cubic content of a rectangular block'of 
marble whose dimensions are 3 ft. 2 in., 2 ft. 3 in. and 1 ft. 6 in. 

Volume ■■ 3J X 2j x li cu. ft,** loJJ cu. ft. 



Example 2. How many bricks will be required to build a wall 
20 ft. long, 10 ft. high and 2 ft. thick ; each brick with its share 
of the mortar being 6 in. long, 3 in. widc^ind 2 in* deep ? 


Number of bricks* 


volume of the wall 20X 10 x 2 

volume of each brick** ^ J x J 


* 19200. 


Example 3. A rectangular cistern is 6 ft. long and 4 ft. broad ; 
what is the depth of water in it, when it contains 72 cubic feet of 
water ? 


Depth 


volunjie ^^ater - - 

area of the **6x4 ^ 


Example^. A box with a Hd is to be made ^ of half* an-inch 
dank ; its internal dimensions arc to be 20 in., 1 5 in. and 9 im 
dow many cu, in. of wood will be rcqiiired ? • 
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The external demcnsions of the box are 2V in., i6 in. and 
lo in. ; its external volume = 21 x 16 x 10 cii. in. = 3360 cu- in. ; 
and its internal volume = 20 x [5x900. in. =>2700 cu. in. /. Volume 
of wood required for the box ==*(3360 -2700) cu. in «66o cu. in. 

We may obtain the area of the plank required by dividing the 
volume of the wood by the thickness of the plank. 


EXAMPLES. 110 . 

Find the cubic contents of the rectangular solids having the 
following dimensions : 

I. 10 ft., 8 ft., 5 ft. a. 7 h ft-, Si ft-, 4!1 ^t. 

3 . 3 yd., 7 ft., 30 in. 4 . 5 ft 10 in., 3 ft., 6 in 

6. 7 yd. 2 ft. 9 in.t 6 yd. 1 ft. 3 in., 10 ft. 10 in. 

0 . Find the cubic content of a cube whose edge Is 3.^ ft. 

7 . How many pounds of water will fill a cistern 2 yd. long, 
3 ft. broad and 9 in. deep, having given that a cu. ft. of water 
weighs 1000 oz. ? • 

8 . How many bricks, each 9 in. by 6 in. by 4 in., are required 
for a wall 22 yd. long, 8 ft. high and 2 ft. 6 in. thick, leaving in it 
a doorway 6 ft. by 4 ft. ? 

9 . How many times can a bucket, holding 2 cu. ft. of water, 
be filled from a tank 30 ft. long, 25 ft. wide and 10 ft. deep ? 

10 . In what time will a cistern )6 ft. by 12 ft. by 10 ft., be 
filled by a pipe which discharges 40 cu. ft. of water per minute ? 

II . How many sheets, each 4 ft. long, 2 ft. broad and J of an 
inch thick, can be made from 4 cn. ft. of iron ? 

12 . Find the total weight of 27 sheets of copper, each 6 ft. 
long, 4 ft. broad and ^ an inch thick, a cubic foot ot copper weigh- 
ing 2 cwt. 

13 . How many times can a pint*bottle be filled from a cistern 
13S'637 in- by 70 in. by 10 in., having given that a gallon contains 
277*274 cubic inches ? 

14 . A cu. inch of gold is hammered into a plate 6 in. square ; 
find the thickness of the plate as the decimal of an inch. 

15 . Water is flowing into a reservoir which is 5 ft. square ; 
ho# mati)|^< 5 b. ft. of water will have flown in when the depth ot 
water ie ai ft. ? 

* . * 

16 . A cistern, la ft. long and 8 ft. 6 in. broad, contains water ; 

how mafly cn. ft of water must be drawn off to make the surface 
wink half an inch ? 



MKASURCMKNT OF SOLIDITY 


169 


17. A room, 40 ft. lo^ in. by 25 ft. 8 in., accommodates 100 
persons ; what must be Ibe height of the room if each person has 

J753a(!4 ft of aft? 

18. What length must he ciU off a reciangiilar niarbie slab, 
ih ft. broad and 8 in. thick, in order that it may contain 2 cu. ft. ? 

• 19. Find the cost of digging a canal i mile long, 6 ft. wide 
and 5 ft. deep, at 4 annas per cu. yd- 

20. A lake, whose area ‘is 30 acres, is covered with ice 6 
inches thick ; find the weight of the ice in Ions, if a cubic foot of 
ice weigh 900 oz. avoir. 

21 There are 1530 cu. ft. of air in a room 9 ft. high ; find the 
co<5t of carpeting it at Ki per sq. ft. 

22. A square room, 10 ft. high, contains 4000 cu. ft. of air; 
how many \ards of paper, 2 ft. wide, will be required for cover- 
ing its walls ? 

23. A solid slack, 41 A 8 in. by ifi ft. Sin. by 14 ft. 7 in., 
contains .'25000 bricks, each, ro in. long and 3J in. thick ; find the 
width of each brick. 

21. A piece of ground is ICO yd. long and 75 yd. wide. To 
what uniform depth must it be evc.avated that the earth taken out 
may form an embankment of 25000 cubic yards, supposing the 
earth to be increased one-ninth in volume by removal? 

26. A box (with cover) is made of an-inch-and-a-half plank ; 
its external dimensions aie 4 ft., 3 ft. 6 in. and 2 ft. 3 in. : find the 
weight of the box, supposing a cu. ft. of the wood to weigh 36 lb. 

20, The roof of a verandah is supported by 16 leak beams, 
each 9 ft. long, 3 in. broad and 5 in. deep. If the weight of a 
cubic inch of teak is of that of a cubic inch of water, and if a 
cubic foot of water weighs 1000 oz., find the weight in lbs. of the 
timber in the verandah. 

27. A crow wishing to quench its thirst came to a vessel which 
contained 28 cu. in, of water. The crow being unable to reach the 
water, picked up several small sione.s, each three quarters of a 
cubic inch in size, and let them drop into the vessel until the water 
came to the top of the vessel. If the size of the vessel was such 
that it would exactly hold 73 cubic inches of water, find the num- 
ber of stones dropped in by the crow. 

28. The top of a tank is a rectangle whose sides are 15 ft. and 
9 ft. j. it is of the same horizontal section throughout* ks depth. 
What must be its depth in order that it may contain 12960 gallons 
of water, 'one gallon containing 277*274 cubic inches ? 

29. A moat is to be dug all round a rectangular fort, 200 yd. 
long and 150 yd. brozid ; it is to have vertical sides and to be 27 ft. • 
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wide and lo ft. deep throughout. Find the cost of digging it at 
4 annas per cubic yard. 

30 . A room, 3 i ft. long by 13I ft. wide, is surrounded by w^alls 

ft. thick and 14 ft. high. There are two doors each 4^ ft. by 

6 ft., and one window 3 ft. by 4^ ft. Find (i) the cost of building 
the walls at the rate of K5. la. per cubic yard, and (ii) the number 
of bricks, each measuring 9 in. by 4 in. by 2| in., required for the 
work. 


XXXIV. DUODECIMALS. 

193 . Duodeoimals or Cross Multiplication is a method 
(similar to that of Art. 1 89} of finding areas and volumes, made 
use of by painters, bricklayers, etc., in measuring work. 

In duodecimals, the successive linear units arc named and 
counted as follows : 

I foot** 12 primes ; i \ 2 seconds ; i second » 12 tkinis ; etc. 

Note. A prime •■an inch. A second is oftenjealied a part. 

The successive superficial and solid units are named and counted 
exactly in the same way as the linear unics : Thus, 

1 superficial foot **>12 superficial primes : 1 supl. prime « 12 supL 
seconds ; etc. 

1 solid foot = 12 solid primes ; 1 solid prime **12 solid seconds ; etc. 

Primes, seconds, thirds, etc., are indicated by the accent (/|'), 

( " )> ( ''' )i etc., respectively. 

The whole of the above statement may be briefly put thus ; 

I linear foot \ 

I square foot j- 144" *“1728"' **207 36 ^»=» etc. 

1 cubic foot J 

104 . We can easily convert quantities expressed in duodecimals 
to those expressed in feet and inches, and conversely ; remembering 
that in linear measure the incA is the same as the prime^ in square 
measure, as the second^ and in cubic measure, as the thirA. 

Example 1. 2 ft. 3' . 4" =2 ft. ft. 3^ in. 

Example 2. 3 sq. ft. 2' . 4" . 3'" — 3 sq. ft. 28 '\ 1|»3 aq. ft. ■ 

« 28^ in» 

Example 3. 7 cu, ft. i' , 2" . 5'" , 6*'^-7 cu. ft. i 73 '"y\r 

**7 cu, ft. i734dn. 

Conversely, 

Example 4* 4 yd- 3 ft* in.-* 15 ft. 2'i«i5 ft. 2' . 4". 
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Example 5. 2 sq. ft. 19J in. — 2 sq.ft. I9"J = 2 sq. ft. i' . 7" . b'". 
Example 6. 1 1 cu, ft. looo^ in. ** ii cu. ft. 1000'"^ 



— 1 1 cu. ft. 83" . 

4 "'i- 

1 1 cu. ft. 6' . 1 1" . 4"' . 3K 


EXAMPLES. ISO. 


Express in yards, feet and i 

inches 

: 

1. 

12 ft. 7' . 5 "- 

• 2. 

20 ft. 8' . 3" . 9"'. 

3 . 

13 sq. ft. 9' • 3 "- 

4 . 

22 sq. ft. 3' . 4" . 8'". 

6. 

40 sq. ft. 1' . 0" . 3'". 

6. 

2 sq. ft. 2' . 2" . 2"' . 2'^ 

7 - 

30 cu. ft. 3' . 4". 

8. 

74 cn. ft. 7' . 3" . 4'". 

9 . 

10 cu. ft. 2' . 1" . o'" . 4*^ 

10. 

3 cu. ft. 3' . 3" . 3"' . 3*^ . 


Express in duodecimals : 



11. 

2 yd. 2 ft. 7 in. 

12. 

1 1 yd. 1 ft. 7I in. 

13 . 

8 ft. 11^ in. 

14 . 

10 ft. 95 in. 

15 . 

6 sq. yd. 2 ft. 71^ in. 

16 . 

7 sq. yd. 7 ft. 603 in. 

17 . 

2 cu. yd. 8 ft, 150J in. 

18 . 

1 cu. yd. 1 ft. 240^ in. 


105 . The following statements can be proved as in Art. tSq. 


Feet 

into 

primes 

give 

(supl.) 

primes ; 
seconds ; 

It 

II 

seconds 

1 * 

II 

ff 

f> 

thirds 

II 

11 

thirds ; etc. 

Primes 

II 

primes 

II 

l> 

seconds ; 


If 

second« 

i» 

II 

thirds ; etc. 

Seconds,, 

seconds 

II 

II 

fourths ; 

If 

II 

thirds 

II 

II 

fifths ; etc. 

Also 

(Supl.) feet 

into 

primes 

give 

(solid) 

primes ; 
seconds ; etc. 

11 

II 

seconds 

91 

II 

„ primes 

II 

primes 

11 

II 

seconds ; 

li ^ 11 

M 

seconds 

11 


thirds ; etc. 


Example i. Find the area of a rectangle 7 ft. 8 in. by 6 ft. 7 in. 

We multiply all the terms ft. ' 

of tne multiplicand (conuneiic- 7 . 8 

ing with the lowest) by all the 6,7 • 

terms of the multiplier (com- ^5 ' . © ' -fy ft. 8')x6ft. 

mencingnvith the highest). * 4 . 5 . 8- (7 ft. 8') x 7'. 

50 . 3 - (7 ft*. 8') X (6 ft. 7'). 

Area— Jo sq. ft. 5' . 8"— 50 sq, ft. 68''— 50 sq. ft. 68 in. 
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Example 2. Find the capacity of a cubical vessel whose edge 
is 2 ft. 3 in. 

ft. ' 

- ■ j 

3 _ 

4.6 =:= (2 ft. 3') X 2 ft. 

6_. 9 =(2 ft. 30x3'. 

5". o Vg = (2 ft. 3')^ (2 ft. 3'). 

2.3 

lo . I . 6 = (5 sq. ft. o' . 9 ")K 2 ft. 

1 .3 2 J = (5 sq. ft. o' . 9'Ox 3'. 

11,4.8 3 == (3 sq. ft. o' . 9")x(2 ft. 5'). 

Capacity- II cn. ft. 4'. 8". 3'"“H cu. ft. 675'"=* 1 1 cn. ft. 

675 in. 

EXAMPLES VU. 


Find by Cross Multiplication the areas of the following 
rectangles : 


1. 

3 

ft. 

4 

in. 

by 

2 

ft. 3 

in. 

2. 

8 

ft. 9 

in. 

by 

7 

ft. 

8 

in. 

3. 

12 

ft. 

9 

in. 

by 

10 

ft. s 

in. 

4. 

16 

ft, u 

in. 

by 

12 

ft. 

10 

in. 

5. 

20 

ft. 

7 i 

in. 

by 

IS 

ft. 4 

in. 

6. 

40 

ft. 6 

in. 

by 

3 

ft. 


in. 

7. 

13 

ft. 

CO 

in. 

by 

7 

ft. 2 i 

>n. 

8 . 

12 

ft. 9j 

in. 

by 

10 

ft. 


in. 

9. 

24 

ft. 

6; 

in. 

by 

9 

ft. 38 

in. 

10. 

120 

ft. 3l 

in. 

by 

20 

ft. 

si 

in. 


Find the volumes of the following rectangular solids : 

11. 4 ft. 7 in. by 3 ft. 9 in. loy 2 ft. 3 in. 

12. 6 ft. 8 in. by 5 ft. 7 in. by 3 ft. 5 in. 

13. 10 ft. 8} in. by 9 ft. 6 in. by 8 ft. 7 in. 

14. 12 ft. 3H in. by 7 ft. 4^ in. by 5 ft. 2^ in, 

15. 20 ft. 7j in. by 15 ft. 8^ in. by 10 ft. 2J in. 

N. B. For additional examples, see the two preceding sections. 

r 

XXXV. PROBLKM.S AND THP: UNITARY METHOD. 

190 . When the value, weight or length, etc., of any number 
of units is given, wc can, by Compound DiVtsion, obtain the value, 
weight or length, etc , of one of the units. And when the value, 
weight or length, etc., of one unit is given, we can, by Compound 
Muliiplicaiiopi obtain the value, weight or length, etc.» of any 
number of units of the sAnif kind. 
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The solution by the application of the two ab»)ve principles is 
called the Unitary Method or the Method of Beduction 
to the Unit. The method will be fully explained by the follow- 
ing examples. 

MIT. Example i. Tf 9 ai tides cosi i43'0, what is the cost of 
1 article ? 

The cost of 9 articles = U36, 

I article 

«“U4. A/7S. 

Example 2. If i lb. of tea costs 2J. 6^/., what will 8 lb. cost ? 

The cost of i lb —2s 6(f., 

S ... -(zs. 6d} X S 

Ans. 

EXAMPLES. Vl» 

1. If 7 articles cost U2. io«., what is the cost of i article ? 

2. If 12 niaunds of wheat cost R30, whai will 1 maund co.d ? 

3. If 7i yards of cloth cost lii. 14^., how much will i yd. cost ? 

4. If the weight of 16 equal bags of rice be 40 maiiiuls, what 
is the weight of 1 bag ? 

6. If ihe length of a piece of doth worth i8j. be 12 yards^ 
w'hat is the length of a piece of the same doth worth \s. ? 

6. If the rent of 13 acres pf land is £^\. lyj., what is the rent 
of I acre ? 

7. If the income-tax on R200 be H5 . 3 . 4, what is the tax 
on Ui ? 

8. If X chair costs H2. 12a., how much will 13 chairs cost 

9. If I lb. of sugar costs yr/., what will 10 lb. cost ? 

10. If I bullock can plough 3J bighas in a day, how- many 
bighas c^p. 1 1 bullocks plough in a day ? 

11. If a man walk 3] miles in 1 hourt how far does he walk 
in 9^ hours ? 

r2. A servant’s wages being 7s, 6rf. per week, how much ought 
he to receive for 7 weeks ? » 

13. If the railway fare for i mile is what is the fare for 

24 miles ? ' 

14 . If the carriage of i maund for 150 miles cost'R^, what will 
be the cost of the carnage of loji maui\ds for the same distance ? 
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Example 3. If 5 men can do a piece of work in 3 days, how 
long will it take i man to do itf? 

S men can do the work in 3 days, 

/. 1 man {3 x 5) days, 

u e.^ 15 days. Ans^ 


Example 4. 
many days can 


If I man can do a piece of work in 2 [ days, in how 
3 men do it ? '' 

1 man can do the work in 21 days, 

3 men days, 

i. e., 7 dayst Ans^, 


Note. In questions such as the two above, it should be noticed 
that to an increase in the number of workmen coiresponds a 
diminution in the number of days, and vice versa. 


EX/LMPLE8. 128 . 

« 

1 . If 10 men can do a piece of work in 3 days, how long will 
it take one man to do it ? 

2. If 12 men finish a piece of work in 5 days, in how many 
days could one man finish it ? 

3 . If 3 maunds of rice last 9 persons 30 days, how long would 
they last i person ? 

4 . If 7 cwt. can be carried loo miles for 3^., how far can i cwt. 
be carried for the same sum ? 

6. If 13 acres can be rented for 7 months for a certain sum, 
for how many months can 1 acre, be rented for the same sum ? 

0 . If I man can do a piece of work in 40^ days, how long will 
it take 9 men to do it ? 

7 * If 30 bushels feed 28 horses for a week, bow many horses 
would they keep for 4 weeks ? 

8 . If I man reap a field in iS days, how long wilt ^cn be 
doing it ? 

A ship performs a voyage in 5$ days, sailing 1 knot an hour, 
how many days would she take to perform the same voyage saihng 
$ knots at( hour ? 

IO4 If the .carriages of $6 maunds for 1 milq cost a certain sum, 
how*much will be carried 14 miles for the same money ? 

11 . If 10 horses plough a field in 1 $ days, how many horses 
will plough it in i day ? ^ 
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12. If 1 8 horses plough a field in 1 5 days, in how many days 
will 1 horse plough it ? 

13 . If [ horse can be kept 8 days for R2. 8^., for how many 
days can 4 horses be kept for the same sum ? 

1 !> 8 . Each of the above questions requires either multiplica- 
tion or division for its solution. In the following questions the 
two processes are combined. 

Example i. If 3 yards of cloth cost R4. 8/7., what will be the 
cost\)f 35 yards ? 

The cost of 3 yards 8tf., 

1 yard »R4. 8(7. xj, 

/ 35 yards = iC4. Ha. X 

«*R52. 8(f. Am. 

Jn multiplying 35 method of multiplUation by factors 
should be adopted 

Example 2. How much must be paid for lyllnaiinds of sugar, 
when 8 maunds cost H74 ? 

Tlie cost of 8 maunds » » 74 , 

.* 1 rnaund 

.* 9 maunds*- 

rp3- 4<*. ; 

‘ ..17 mai]nd4/|gPti57- 4 ^- (by addition). 

Here we avoid the multiplication by i 7 which cannot 4 ^ factorised. 

Example 3. If 6 maunds of wheat cost R7. 8a., how much can 
be purchased fpr Ki2. 8a. ? 

« 7 . 8a.« i 3 oa» 

• ft 12. 8a. 200a. 

i2oa. is t|ie cost of 6 rnaund^ 

. , 4^^ ^ 

• 200a 10 Ana. 

The artifice employed in this example should hi noted. 

We use here 40a. as the unit common to 1 20a. etna 

Example 4. If } of an estate be worth ft96» what i) the value 
of J of it ? * 

J of the estate is worth 
' the estate is worth ftQoxjti 
/. I of the estate is worth ftgo x } x J or R8a An^ 
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Exatnfih Express [ mile in metres, 32 metres beini^’ equal 

to 35 yards. 

35 yards =*32 metres, 

5 yards =* V- metres, 

1760 yards metres or 1609^ metres. 


EXAMPLES. l?: 4 . 

1 If 30 bullocks cost K810, what is the cost of 77 bullocks ? 

2. If 5 cwt. cost H6. 4’., what is tin cost .of 16 cwt. ? • 

3 . Find the value of 21 yd. of clotfi when 4; yd. cost ^33. 

4 . If 7 pieces of cloth cost fl35o, what will 13 pieces cost ? 

5. If 13 reams of paper cost J[fi. lo.?., what is the price of 
21 reams ? 

6. If 23 copies of a book cost U35. 15^^., how much will 31 
copies cost ? 

7 . If the cost of 60 eggs be is. 3//., how many can be purchased 
for ? 

8. How many oranges can be bought for ft2. 3/7. at ihc rale 
of 8tf. 9/. a dozen ? 

9 . If 4 cwt. cost £t. IS. u/,, what will 2 tons 8 cwt. cost ? 

j 10 . If 35 sheep produce 20 lb. of wool, what would 63 sheep 
produce ? 

11 . If 42 men earn II3 . 4 . 6 for a days vvorlc, what would 
112 men earn ? 

12 . If the railway fare for 100 miles be R3 . 8 . 6, what is the 
fare for 275 miles ? 

13 . If 8 persons can be boarded for £3, how many can be 
boarded for £?• los. ? 

14 . What is the value of 600 pins at the rate of 2/f. per gross ? 

16 . If 7} lb. cost 2s. yd. what will cwt. cost ? 

16 . If { of a maund cost R3. 1271., find the cost of 3|^eer5. 

17 . If of an estate be worth R2700, what is the value of g 
of the estate ? 

18 . Itiji of a. cargo be worth /3S7* 7.t., what is the value of 
^ of the cargo? 

19 . The owner of '375 of a ship sold \ of his share for &c04d 
find the value of '875 of the ship at the same rate. 

20 . A man lost jf of his moncy^ and then .spent | of the remain* 
der j ^fter which he had R|2o leu : how much did he lose ? 
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21 . A cjentleman possessing 1*^4 of an estate sold J of of his 

share for R241. ; what would *2 of Vv the estaie sell for at 

the same rate ? 

22. If a man walk 46 miles in 3 clays, in how many days will 
he walk 1 1 5 miles ? 

23 . If the rent of 34 acres is U21. 47., what is the rent of 
51 acres ? 

2 i. A servant's wa^es beihij ;^io. Ss. per annum, h-^w much 
(ni.-jhi she to receive for 7 wejks ? [ 1 year=52 weeks. ] 

2 ^. A man’s annual inome is R40S3 ; what does he receive 
for 15 days ? [ k year -365 days. ] 

26 . If 27 bus. 24 pk. cost ^10. 7. 2j, what is the cost of a 
bushel and a half ? 

27 . If 3 cwt. 3 L\r. cost .^6. 1 51., what will be the cost of 2 cwt. ? 

28 . A sack of potatoes weighs 89 seeis ; if 6 such sacks cost 
•U;2. 4^?., what will be the cost of 22 seci^ ? 

29 . If I7ac .a ro. 38 po. supply 3 horses, how many acres 
will supply 16 horses ? 

30 . If the carria^fe of 25 maunds for 500 miles rost U9. 6^., 
what weij^ht can be carried the same distance for H8 ? 

31 . If a piece of land woith R375 yield an income of R7. 
what should be the value of a piece of land which yields an income 
ofRiS. 12a. ? 

32 . If 3'-; acre^ ran be mown in 7 day.s, how long will it taki 
to mow 9J acres ? 

33 . If 35c rupees weigh gib , how many pounds will 625 lupees 
weigh ? 

3 i. In a ceilain time the population of a town incicased from 
7S960 to 81908 ; lind by how many the population of another town 
of 92 36o‘inhjibitants would Ixate increased at the same rate in the 
same liifle. 

35 . A man walks 4 miles in an hour ; hn'\ i.cany yard^s does 
he walk iij a minute ? 

38 . A railway train travels at the rate of 7u mnv' in hours ; 
find the rate per minute. 

87 . An express train goes 10 times ns fast as a man who walks 
6 ft. in a second : how many miles per hour does it go ? * 

38 . Exp ress 7j miles in kilometres, 5 kilometres being <;qiial 
to 5456 yards. 

39 . If grammes be equal to 105 grains/ express a pound 
avoir, in grammes. 


C. .\. 12 
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40. Convert /ii . 7 . 6 lo Indian money, given R8= i;r. 

41 . Convert 7 ions to inanntls, ^iven 33 secrs«72 llj. 

42 . Express 3J dollars in Indian money, 9 dollais bein^ equal 
to 20 rupees. 

43 . If S liorsc'^ cat as much as 6 oxen, how man)' oxen u iH 
eat as much as 20 hoises ? 

44 . If 4 men ilo as nuicli woik/i'. 6 bo\ liow many ineii uill 
do the work of 18 boys ? 

45. If the prici^ of 7 hoises and 5 oxen is 1^520, and that of an 
ox is U20, find the piir e of .i horse. 

46 . If the weij,'ht of 3 iui.»ce.s and 3 pice 1200- and 

that of a iiipee is 180 'iiaiiis, find the wcit^hi of a pice. 

47 . If 8 horses and 20 sheep cat the i^ta^s of 7 an cr* in a 
ceitain time, how inanv acies will feed 10 horses and 24 sheep for 
the same time, supposino a hoise to eat as much as 4 sheep ? 

48 . If 15 chairs and 2 tables cost K4C.0, find the cost of 12 
chairs and 3 tables, the cost of ic chans beinj.f equal to that of 
4 tables. 

49 . If the wages of 4 men be equal to those of 5 womep, 
what will 8 women eain in day, the daily earnings of 10 men 
‘being: Ki. ga. ? 

60 . If a shoj)keep2r uses a ueiglit of 15 o/.. foi 1 lb, how 
much will a customer lose in buying 24 lb. ? 

Example 6. If 35 men finish a piece of work in 8 days, hovs 
many men will finish it in 10 days 1 

In 8 days the work is done by 35 men, 

■ 2 35x4 

... 10 

or 28 men, Afis, 

Example If the penny loaf weighs 12 oz, when vwheat is 
quarter, what should it weigh when wheat is ^4. i6j. a 
quarter ? 

/4«8oj. ; ;^4. i 6 j.- 96 j. 

W'lfen wheat is 8o.v. a qr. the loaf weighs 12 oz., 


(12 X 5) oz., 

oz., 

or 10 oz, Ans*^ 


« • 
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Example 8. A j;Mrrison of i2co men is provlsionerl for 6o days ; 
if after 1 5 (lays 300 nien leave the i^airison, how long will the 
lemaining provisions last the men left ? 

The provisions left would last 1200 men 45 days, 

/. they would last 300 uicn (45 ^4) days, 

/. they would last Qoo men clays, or 60 da)S. Ans, 

EXAMPLES. 125. 


Al- If t) men can liMiw a held in 4 days, in how many davs 
could 6 Tuen mow the same licdd ? 


2 . If 12 iioises can ]ilongii a field In 7 da>s, in how many clays 
could 14 hoiscs jiloi\t;h it ? 

3 . If iti men linish a ]iiec(i of worli ill 5 days, in how many 
'■iftiys could 10 men do it ? 

4. If 25 men reap a tield In 12 days, how many men could 
ica|i it 111 20 (hi> s ? 


6. If 7 ('wt. feed [5 hors(‘,*> for S days, how many hoiics vioulJ 
they feed 1 2 days ? 


6 . If 28 niaunds ran ho can led 50 miles for a certain sum, 
what wcif'hi can bo caiilcd 123 milc‘> for the isanie sum r 

7. II 16 bighas can bo rented for 9 monll.'S for It 10, for how 
many inonihs can 36 big has l)c rented tor the same sum ? 

8. A man walks fnnii Calcutta to Hugly in 6 hours, walking 

4 miles an hour"; how long would he take if he rode at the rale 
of 9 miles an hour ? > 




If the twopenny loaf weighs 20 oz. when wheat is jt4. vQ 4 * 
uartcr, what should it weigh when wheat is a quarter ? 


10. . If the sixpenny loaf weighs 64 oz. when wheat is 6s. gA. 
a bushel, what is the pi ice of wheat per bushel when the sixpenny 
loaf weighs 4^ os'- ? 

lui. From a mass of silver 1 can make 64 plates weighing 3 oz, 
each, how many 4 oz. plates could I make from the same ? , 

12 . A Karrison of i?co men has provisions for 75 days; how 
long would they last if the garrison \i(ere reduced' to 500 men ? 

13 , A fortress is provisioned for 4 we^ks at the rate of 20 oz. 
(\3ty for each man : if only 12 oz. be served out daily for each 

man, how long can the place hold out ? • 

a 14 . A garrison of 1000 men is provisioned for 70 days ; if 
ter 20 days the garrison is re-inforced by 200 men, how long 'will 
the remaining provisions last ? • 

IS. if 7 men can mew a meadow in j days, working 10 hours 
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a day, how many additional hours a day must they work to do it 
in 5 days ? 

16 . If I borrow R300 for 8 months, for how long should I lend 
^ R400 in return ? 

17 . If it requires 27^ yd. of carpet 9 in. wide to cover a room, 
how many yards of carpet 7 in. wide will necessary to cover 
the same room ? 

EXAMPLES. IfSG. 

If 30 seers of corn feed 6 horses for / days, how many 
horses would they feed for 12 clays ? 

2 . If 30 seers of corn feed 6 horses for ’ 4 days, how many 
horses would 25 seers feed for the same time ? 

3 . If 30 seers of corn feed 6 horses for 4 clays, for how many 
days would they feed 8 horses ? 

4 . If 30 seers of corn feed 6 horses for 4 days, for how many 
days would 52^ seers feed the same number of horses ? 

6. If 30 seers of corn feed 6 horses for 4 days, how many seers 
will feed 10 horses for the same time ? 

0. If 30 seers of corn feed 6 horses for 4 days, how many seers 
^ will feed the same number of horses for 9 days ? 

7 . If 20 men reap a field of 6 acres in 40 hours, in how many 
hwrs will 35 men reap the same field ? 

W8. ^ If 20 men reap a field of 6 acres in 40 hours, how many 
men will reap the same field in 25 hours ? 

9 . If 20 men reap a field of 6 acres in 40 hours, how many 
acres will 35 men reap in the same time 

If 20 men reap a field of 6 acres in 40 hours, how many 
men will reap 1 5 acres in the same time ? 

11 . If 20 men reap a field of 6 acres in 40 hours, how many 
acres will they reap in 55 hours ? 

^If 20 men reap a field of 6 acres in 40 hours,- in how many 
hours will they reap a field of 8 acres ? , 

13 * *^Wh€n rice is U3 per md., how many people* can be fed for 
the same sum that- would feed 90 people when rice is R2. 8a. 
per md. ? 

^3 P®** » what 

should be the price of a md. of wheat when i Ib. of flour 
costs: la.? 

13 .^^ How nlafiy yards of cloth worth ^ 4a. '6A per yard must 
• be given m exchange for 30 yards at 3a. per yard ? 
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16 . Find the length of a strip of land 20 yd. wide, that should 
tie^iven iii exchange for a piece measuring 40 yd. by 30 yd. 

^ 17 . If 3 lb. of tea cost as much as 10 lb. of sugar, how much 
tea should be given in exchange for 25 lb. of sugar ? 

18 . A brewer receives 10 ddz. of brandy in exchange for 
4 barrels of ale worth /3. barrel • what does the brandy 
cost him per bottle ? 

18 . A man contracts to peeform a '‘piece of work in 20 days, 
and immediately employs upon it 16 men. At the end of 12 days 
the work is only half done ; what additional number of men must 
he employ to fulfil the contract ? 

4 

■' 20 . A merchant of Calcutta indented fiom London goods worth 
jC64o, and paid ^10 for freight. If a rupee is equal to \s. 9^., for 
how many annas iiuTst he seir goods, for which he paid \s. to the 
London manufacturer, in order to gain /50 on the whole outlay ? 

21 . If a quantity of flour serve 36 men for 15 clays at the rate 
of r2 oz. a day for each man, how many ounces a day will each 
man get, when the .same quantity of flour serves 42 men for the 
same time ? 

^ 22 . When grain is tta per md. how many horses can be kept 
for the same sum that would keep 20 horses when grain is Ri. 8^. 
per md. ? 


Example 9. If 10 men can do a piece of woik in 12 days, 
working 7 hours a day, how many hours n day must 6 men work 
to do the same in 14 days ? 

10 men can do the work in (12 xy) hours, 

/. 2 (12x7x5) 

6 li-gTxS . 

/. to complete the work in 14 days, they must work 
hours, or 10 hours a day. 

Example 10. If a number of men can dig a trench 2ro yd. long, 
3 wide and 2 deep, in 5 days oi 11 hours each, in how many days 
of 10 hours each, will they dig a trench 420 yd, long, 6 wide and 
3 deep ? 

* (210x3x2) cii. yd. is dug in 55 hours. 

TBTo'yaxj hours, • 

(420 X 6 X 3) ^ kours, • 

or 330 hours ; 
the number of days rec^uired - ■■ 33- 
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Examftle ii. If 8 oxen or 6 horses ent the grrass of a field in 
lo days, in how many days will 5 oxen and 4 horses eat it ? 

8 oxen eat as much as 6 horses, 

/. I ox eats i horses, 

5 oxen eat horses, or horses ; 

/. 5 oxen and 4 horses eat as much as (-\' + 4) horses or ^4^ horses. 
Now, 6 horses cat the j»rass in 10 days, 

[ horse will eat 10 x 6 

horses 

. or 7 5? days. 


EXA.MPLES. 

1 . If 5 men can do a piece of work in S days, workings " hours 

a day, how many men will do the same piece of woik in days, 
working* 10 hours a day ? - ^ / 

2. If 9 men can do a piece of work in 7 days, working 10 hours 
a day, how many hours a day must 6 men work to do the same in 
30 days ? 

If 12 men can do a piece of work in 8 days of 7 hours each, 
in how many days of 6 hours each can 10 men do the same ? 

4 . If 20 masons build a wail, 50 ft. lonig, 2 ft thick and 14 ft. 
high, in 12 days, in how many days will they build a wall, 55 ft. 
long, 4 thick and 16 high ? 

5 . If 20 men dig a trench, 100 yd. long, 5 wide and 3 deep, 
in 3 days, how many men will dig a trench 150 yd. long, 6 wide 
and 2 deep, in the same time ? 

6. If 5 men reap a rectangular field, 200 ft. by 5dft, in 2 days 
of 10 hours each, in how many days of 8 hours each can they reap 
another, 300 ft. by 40 ft, ? 

7 . . If 6 men or 8 boys can do a piece of work in 18 days, tn 
how many days will 3 men and 5 boys do it ? 

. ^ 8. If .5 men, 7 women or 9 boys can dig a ditch in 15 days, in 
hpvt many days can‘i man, i woman and i boy dig it ? ^ 

9 . 4' men do as much work as 6 boys in the same time, and a 
]»ece of work in which 20 men and ^5 boys are engaged take 25 
days ; how many days would it take if 15 nten and 20 boys were 
employed «pon it } 

lOi If IQ gas-burners, which are lighted 4 hours every evening 
for 15 day^ consume a quantity of gas which costs for 
howmany days can iz burners be lighted $ hours every evening at 
the same cost ? 
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If a piece of matting, measuring 7 ft. 4 in. by 5 ft., cost 
R6. 14^7., whal will be the cost of a piece of the same matting, 
measuring To ft. by 6 ft. 6 in. ? 

^ 12 . If the cost of printing a book of 250 pages, with 21 lines 
'on each page, and on an average 10 words in each line, be K125, 
find the cost of piinting a book of 300 pages, with 14 lines on each 
page and 8 words in each line. 

13 . If 8 men, working 7 hours a day, take 12 clays to complete 
a piece of work, how long will 14 hovs, working 6 hours a day, 
lake to do the same work, the work of one man being equal to that 
of two boys in the same lime ? 

14 . If the feeding of 8 horses an 1 20 sheep for a month cost 
Kioo, what will he the cost of feeding horses and. 50 sheep for a 
month, supposing that 2 horses eat as much as i 5 sheep ? 

PAjVA:/^i/PTClES, RATING, TAXING, ETC 

Fxamph i. A bankrnpl*s debts arc 117240, and his 
as-sets (?- e., the value of his properly) are U5430 ; how much can 
he pay in the rupee ? 

In the place of H7240 he can pav K5450, 

/ iU or RJ, 

or 12 annas ; 

he can pay I2cr. in the rupee. 

Example 2. A b.ankrunt’.s debts amount to £} 7 ' 2 o, and he pays 
i8.f. in the pound : what are his assets ? 

In the place of ;£t he nays i8j., 

^3720 (37:0x18)/., 

/. his assets are (3720 x iS)/., or j£3348. 

Example ^ A man pays an income-la.K of R125 at the rate of 
5/^ in the rupee ; find his income./ 

R i 25 « 24000/. 

He pays 5/. on Ur, 

/. 24000/. on R4800 ; 

/. his income is U4800. 

. Example 4. After paying an income-ta.\’ of 6 d. in the pound 
a man has £780 left ; find his gross income. 

He has 19/. 6/f. left out of /i, 

t • ■•••••.,•• I/. '£'^i * 

(780 X 2o)j. ;£8oo ; . 

his gross income is ;^8oa 
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Example 5. A man pays an income-tax of 6/. in the rupee on 
% of his income ; how much in the rupee does he pay on his whole 
income ? * 

He pays 6p, in the rupee on § of his income, /. he pays 
of 5 of his income, or of hia income. But jg of Ri *= 4 A » 
pays 4/- in the rupee on his whole income. 

Example 6. When income-tax is \p. in the rupee a person 
has to pay H20 more than when the lax was 4/^. in the rupee ; 
find his income. 

Difference of lax is i/. when the income is Ri. 

/. (20 X i6x I2)/5 R(2 ox 16 X 12), 

* or R3840 ; 

Iiis income is R3840. 

EXAMPLES. IM. 


1. Find the income-tax on R36or at 5/^. in the R. 

2 . How much will a poor-rate of !9. htl in the £ produce in a 
parish w’here the whole property is rated at ;£3768. 8 j. ? 

. 3 . Find the amount* of road-cess, at 6 ^. in the R, on a rental 

WR5500. 

' 4 * A bankrupt's debts are R7S80, and his assets R4935 ; how 
much in the rupee can he pay ? 

6. A bankrupt’s effects amount to R6 i3j .5.4, and his debts 
are R36788 ; how much can he pay in the rupee ? 

.0. If a man has to pay /9 . 7 . 6 for income-tax on an income 
SC ;£75o> what is the rate of tax per £ ? 

7 . A bankrupt’s debts are R3798, and he pays \za. 6/. in the 
rupee ; what are his assets ? 

<>^8. A bankiupt’s assets are ;^290o, and he pays his creditors 
145. 6r/. in the £ : what do his debts amount to ? 

9 . A man pays an income-tax of R40 at the rate of 0. in the 
rupee \ And his income. 

10. If I pay ;£i6. io.r. td, for incomc-tax| being at thS rate of 
lOdT. in the £^ what is my income ? 

IL After paying an income-tax of in the rupee ,a man has 
R28P5 left ; find his gross income. 

n 

113 . A iiwrsnn after paying in the £ for income-tax has 
£il\^ •iSif,. left ; what was his gross income ? 


if 


flSt. A creditor received i6r. 3<f, in the and thereby lost 
135.. IO(r. ■ j .how much was due to him ? 
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L 4 . A man pays an income-tax of in the rupee on J of his 
income ; what rate per rupee does he pay on his whole income ? 

16 . A man pays an income-tax of 8 / 5 . in the rupee on ‘2 of his 
income ; what fraction of his whole income is paid as income-tax ? 

When the income-tax is ^tL in the pound a person has to pay 
£^o less than when the tax was i#. in the pound ; find his income. 

17 . When the - income-tax is Td, in the pound a person has ta 
pay £25 more than when the tc|x was 5^/. in the pound ; find his 
income, 

PROlJLEAfS RELATING TO WORK DONE IN A 
CERTAIN TIME. 

5500 . Example i. A can do a piece of work in 7 days, and B 
can do it in 9 days ; how long* will A and B, working together, 
lake to do the woik ? 

A can do the work in 7 days, /. A can do I of it in 1 day 

B 9 , /. B i ; 

A and B together can do of it in one day, 

• 4 .'^ . 

• • 

.* the whole in days : 

/. the liiuc required days«3}J days. 

Example 2. A and B together can perform a piece of work in 
5 days, and A alone can do it in 8 days : what time will it lake B 
to do it alone ? 

A and B can do the work in 5 days, they can do J of it in t day ; 
A alone 8 he ^ ; 

B alone can do (jt — i) of it in i day, 

in 

.’ the whole in days, or 13 J days. Ans* 

Example 3, A vessel can be filled by a pipe in 25 minutes, and 
it can be emptied by a waste pipe in 20 minutes ; if both the pipes 
be openea when the vessel is full, how soon will it be empty ? 

1st pipe fills of the vessel in 1 nninute, 

* 2nd pipe empties ^ ; 

when both pipes are open * 

vessel is emptied i niimite, 

^ tJ(F M./ 

the whole will be emptied in too minutes. 
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' Example 4. A and i 7 can do a piece of work in 5 hours ; A and 
C in 4 hours ; B and C in 3.J hours. In what time can A alone do it ? 

A and B can do j[ in i hour ; 

A and C } ; 

/. two men of A^s strenj^th, and B and C can do 

J -l-i in I hour ; 
but ^ and C ran do * in 1 hour ; 

/, two men of A's strength can do J-fJ — ^ in i hour, 

or in t hour ; 

/, A can do * hour ; 

/. A can do the whole in hours, or i2./i hours. -4;/r. 

Example 5. A does { of a piece of work in 20 days ; he then 
calls in and they finish the work in 3 days : how long would B 
take to do the whole work by himself ? 

A does \ of the work in 20 days, 

,V A can do 5 ^ of the work in i day, 

/. A does* of the work in 3 days, 

But A and B do J of the work in 3 days, 

B does (I - of the work in 3 days, 


^"'5 ^5 

/, B can do fg i day, 


B can do the whole work in y days, or 37^ days. Affs. 

EXAMPLES. VZ9. 

1 . A can do a piece of work in 10 hours ; B can do it in 
8 hours. In what time will they do it if they work together ? 

2 . If A does a piece of work in 4 days, which B can do in 5, and 
C can do in 6, in what time Avill they do it, all working together ? 

3 . A cistern can be filled by one pipe in 3! hours, by a second 
in hours, and by a third in si hours ; in what tim^ will it be 
filled by all the three in action together ? 

4 . A can reap a field in 10 days ; B can reap it in 12 days ; 
C can reap it in 15 days 1 how long will it take them all together 
to reap iti^and what part of the work will be clone by each ? 

. ' 6 ,, and B together can dig a trench in .4 days, and A alone 
•can. tiff it in 6 days ; in hdw many days can B alohe'dig it ? 

3/ Tw ^pcs,/* and together can fill a cistern in 30 minutesi 
and j^Alone ih 30 minutes : how long would Q alone take ? 
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7 . A vessel can be fillerl by lone pipe in 8 minules, by a second 
pipe in 10 minutes ; it can be emptied by a waste pipe in 12 mi- 
nutes : in what time will the vessel be filled if all the three be 
opened at once ? 

8. A vessel has 3 pipes connected with it, 2 to supply and 

I to draw oft‘ The first alone can fill the vessel in 4} hours, the 
second in 3 houi;s. and the third can empty ilnn hours. If all * 
the pipes be opened when the vessel is half-full, how soon will it 
be empty ? ' 

9 . A and I? can do a piece of work in 6 days ; A and C in 5^ 
clays ; /i and C in 4 days. In what lime could each do it ? 

10 . A and /? can mow a field in 3J days ; A and C in 4 days ; 
B anil C in 5 days. In what time could they mow it, all working 
together ? 

11 . A docs ? of a piece of work in 9 days ; he then calls in 
*ind they finish the work in 6 days. How long would B take to do 
the whole work by himself ? 

12. A does of a piece of work in 15 days : he does the re- 
mainder with the assistance of B \n days. In what time could 
A and B together do it 1 

13 . A can do a piece of work in 16 days, ^ in 10 days ; A and 
B work at it together for 6 days, and then C finishes it in 3 days : 
in how many days could C have done it alone ? 

14 . A and B together can do a piece of work in 6 days, B 
alone could do it in 16 days. If B stops after 3 days, how long 
afterwards will A have finished the work ? 

r 16 . A and B can reap a field in 50 days, working logcither. 
After 1 1 days, however, B is called off, and A finishes it by himself 
in 38 days more. In what lime could each alone do the whole ? 

^ 18 . B and C together can do a jSece of work in 6 days, 

which B alone can do in 16 days, and B and C together can do in 

10 days : in how many days can A and B together do it ? 

17 . Five men can do a piece of work in a hours, which 7 
women could do in 3 hours, or 9 children in 4 hours. How long 
would i^nan, i woman and i child together take to do the work ? 

18 . A can do a piece of work in 4 hours ; B and C can do it 
in 3 hours, A and C can do it in 2 hours. How long would B 
alone take to do it ? 

19 . A and B together can do a piece of work in S days : B 
alone can do it in 12 days ; suppor^iog B alone works at for 4 
days, in, how many more days could ^ tilone finish it ? 

20. Three taps, ^ 1 .5 and C, dan fill a cistern in 10 min., 

12 rnifi, and 1$ min. respectively. Th^y are all turned on at once/ 



i8S 


ARITHMETIC 


but after min. B and C are turned off. How many minutes 
longer will A take then to fill the cistern ? 

^ 21. Two pipes, A and can fill a cistern in 3 hours and 4 

hours respectively ; a waste pipe C can empty it in 2 hours ; if 

these pipes be opened in order at 7, 8 and g o’clock, find when the 
cistern will be filled. 

22. A piece of work was to be completed in 40 days ; a number 
of men employed upon it did only^half the work in 24 days; 
16 more men were then set on, and the work was completed in 
the specified time ; how many men were employed at first ? 

23. '\A can do a certain work in the same time in which B and 
IC together can dojt. If A and B together could do it in 10 days, 

and C alone in 50 days, in what time could B alone do it ? 

24. A and B can do a piece of work in 10 days, B and C in 1 5. 

days, and A and 6" in 25 days : they all work at it together for 4 

days ; A then leaves, and B and C go oh together for 5 days more, 
and then B leaves : in how many more days will C complete the 
work ? 

^25. A cistern can be filled by two pipes in 30 and 40 minutes 
respectively ; both the pipes were opened at once but after some 
time the first was shut up, and the cistern was filled in 10 minutes 
more. How long after the pipes had been opened was the first 
pipe shut up ? 

j\ 26. A cistern has 3 pipes, B and C ; A and B can fill it in* 

’ 3 and 3 hours respectively ; C is a waste-pipe. If all the three 
pipes be opened at once h of the cistern will be filled up in 30 
minutes. In what time can C empty the full cistern ? 

27. Forty men can finish a piece of work in 40 days ; but if 
5 men leave the work after every tenth day, in what time will the 
whole work be completed ? 

PROBLEMS RELATING TO CLOCKS. 

SOI. Example 1. Two clocks are at 12 noon ; one gains 40 
seconds ^nd the other loses 50 seconds in 24 hours : after what 
interval will the one have gained 16 minutes on the otherj and what 
time will each then show? What will be the true, time when 
the fir^t clock indicates 3 p. m. on the following day ? 

(i) The one clock gains on the other (40+50} seconds in 
34 hours ; 

gains $ min. in i day, 

V*. days, or days, 

or to days j6 houie (mte lime). 
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(ii) Now in days the first dock grains ^ 4 ° sec. or 7J min., 
and the second loses Vf x 50 sec. or 83 min. 

But the correct clock, at the end of the j interval (i\ todays 
16 hours) will show 4 a. m. 

Therefore the first will show 4 h. 7J min. A. M. ; 
and the second will show 3 h. 51 J min. A. M. 

(iii) From 12 noon to 3 P. M. on the following day there are 
27 hours. 

24 h. 40 sec. of the first clock** i day of the correct clock, 

= 1 day 

Ill “ai'Sfda 

27 W da 

Now ‘aVttV 2 59 sV«A' 

When the first dock indicates 3 P. M. on the following day, 
the true tinte will be 2 h. 59/iVi 


EXAMPLES. i;iO. 

1 . A watch which is 5 minutes too fast at 12 o*dock on 
■Sunday gains 2 min. i 5 sec. per day ; whal time will it indicate 
at hall past 2 P. M. on the following Tuesday ? 

2 . A dock which is 10 minutes too fast at 9 A. M. on Monday 
loses 3 min. per day ; what time will it show at a quarter to 3 P, M. 
on the following Wednesday r 

3 . One clock gains 2 minutes, and a second gains 3 minutes 
in 24 hours : the first is put right at j 2 o’clock on Tuesday, the 
second at 3 P M. on the following Wednesday ; when will they 
indicate the same time ? 

4 . Two docks are exactly together at 8 A, M. on a certain day ; 
one loses 6 seconds and the other gains 10 seconds in 24 hours ; 
when wiiT the one be half an hour before the other, ana what time 
will each dock then show ? 

.6. A watch which shows correct time at noon on Tuesday 
gains 2 h min. a day : what is tjie correct time on iIt|! following 
Sundfiy when it is 9 A. M. by the watch ? 

. 6. Two docks strike 9 together vi6n Monday morning*; on 
Tuesday morning one wants 10 minute^ to ik, when the other 
strikes 11. , How. mud\ mu^t the slower 'be put on, or the faster 
put back, that they may strike 9 togetluftt in the evening ?. . ^ 
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7 . A clock which was I'j min.’ fast at a quarter to 1 1 P. M, on 
Dec. 2, was 8 min. slow' at 9 A. M, on Dec. 7 ; when was it exactly 
right } 

8, A clock which was I'i min. fast at a quarter to 11 P. M. 
on Nov. 28, was exactly right at 11*30?. M. the lollowing 
day. How many minutes wa^» it slow at a quarter to 2 P. M. on 
Dec. 7 ? 

B. A clock which is 7^ inin. on Tuesday at noon, is 
4J min. fast at midnight on the following Monday ; how much 
did it lose ill a day ? 

10 . A watch which gain^ 7k min. In a day is 12 ininiues fa.st 
at midnight on Sunday. What will be the true time wflen the 
watch indicates 4-32 i* m. on Wednesday ? 

.Two clocks, of which one gains 3i min. and ilie oilier 
loses 2| min. in 24 honis, were IjolIi wiiliin 1 min of the true 
time, the former fast and the lalior slow, at noon cm .Sunday last ; 
they now* differ from one anotlier by 15 min. : find the day uf the 
week and the hour of the day. 

13. A clock loses minutes a day ; bow must the hands be 
placed at 9 a. m. so as to point to uue lime at noon ? 

13 . One clock gains 12A U‘inulc?, and another gains 7i minuies. 
in 12 hours. They are set right at noon on Sunday. Determine 
the lime indicated by each clock, when the one appears to have 
gained 2i]f min. on the other. 

14 , A clock set accmaCely at 1 o^clock indicates 10 niimites to 
6 at 6 o’clock: wliat is the true time when the clock indicate-^ 
6 c/clock ? 

1 $. A watch is 73 seconds slow at noon on January ist 18S7 : 
how much must it gain daily that it may be 17J seconds fast at 
nOoh on July ist } 

10 . A watch is set right at 10 p. M. on Sunday ; at 10 A. M. 
on Wednesday it is 5 minutes too fast ; what will he the true time 
mdiefl it is 2 P. m. by the watch on Friday ? 

17. , A watch which gains 5 minutes in ,12 hours is put Vight on 
January 1st 1888 i when will it again show correct time ? 

18- A church clock was 15 minutes too fast 10 days ago, and 
today at tb| same hour it is 15 minutes too slow ; when did it 
show true time f When will it again show true time ? 

19 .* ^wodocfesvBf which-one gains and the other loses one 
iiripute in ad togoeber ; what wil] be the 

jnsenr^; by a correct clock, between their respective 
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Example 2. Find the time between 4 and 5 o’rlock when the 
hands of a clock are (i) together, (ii) at rij^ht angles, (iii) opposite 

to each other. 

Note. While the ininute hanil passes 
over 60 minuic-divisionjii the honr hand 
passes ove.r only 5. Therefore in 60 minutes 
ih.c miniUc-hand gains 55 divisionn on the 
hour h.'ind ; and iheicfore in 12 ml nines the 
miniuediand g;ains 11 (livislons on the hour- 
hand. 

At 4 oV.lock tl^e minnic-hand 20 divisions behind the other. 

(i) The two han.i-; to Im' ti»gciher between 4 and 5, the minute- 
hand has to gain 20 di\ihi()r.s '.m the Uoiii-hand. 

The minute-hand gains 11 divisions in 12 minuies, 

■ i d';vi:^ion in 

20 divisions in ; 

/. the time required is ^ii'V ndn. past 4. 

(ii) When the hands are at light angles there is a space of J 5. 
niinntc-divisions between them Between 4 and 5 this will happen 
twice ; first, when the minim*-hand has gained 5 (/. t‘, 20-15) divi- 
sions ; and secondly, when it has grained 55 (/ r., 20+15) divisions. 

The minute-hand gains 11 divisions in 12 minutes, 

.* I division in , 

/ 5 divisions in ; 

and 35 divisions 

The two hands will be at light angles at min. or 
min. past 4 ; and also at ^ min. or 38^^^ min, past 4, 

(iii) When the hands aie opposite to each other, there is a 
space of 30 divisions between them. This will happen when the 
minute-hand has gained 50 (/.<?., 20+50) divisions. 

The process will be similar to that in the preceding cases* The 
time is 54,^, min. past 4. 

EZAMFliEa, 1st ^ 

At what time are the hands of a clock (i) coincident, (ii^ at 
right, angles, (iii) opposite each other, (iv> 13 dlvjsions apart, 
(v) aa divisions apart* between the hours of 

i. 2 and 3 ? ^3 ^nd 4 



3. 6 and 7 i 
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4 . 12 and 1! 5 . « 7 and 8? 6. 10 and 11? 

7 . A watch is 10 minutes too fast at noon ; it loses 2 min. in 
one hour : find the true time when its hands arc at right angles 
between 2 and 3 o'clock. 

8. A clock is 5 minutes too slow at i*; it gains 1 min. in an 
'hour : what is the true time when its hands are together for the 
fifth time after i o'clock ? 

9 . A clock is put right at 4 P. M. ; it gains min. an hour ; 
what is the true time when its hands arc at light angles for the 
fourth time after 4 ? 

10 . A clock indiciites correct time when its hands are together 
between 2 and 3 o’clock ; if it had been losing 2 min. every hour, 
what tiiVie did it indicate at 12 noon ? 

11 . A clock, in which the hour-hand has been displaced, shows 
The time to be 16 minutes past 3, and the two hands are together : 
the time is between 3 and 4 o’clock. Find by how many minute- 
divisions the hand has b^cn displaced. 

12. If the hands of a clock come together every 63 minutes 
■(true time), how much does the clock gain or lose in a day ? 


PROBLEMS CONCERMNG TIME AND DISTANCE. 

Example i. A passenger train leaves Calcutta at 4 p. M. 
and travels at the rate of 20 miles an hour ; the mail train leaves 
Calcutta at 9 P. M. and travels, On a parallel line of rails, at the 
rate of 30 miles an hour : when and where will the second train 
-overtake the first ? 

The first train has started 5 hours before the second ; and is 
therefore (20 x 5) or 100 miles away when the second itain starts. 
Therefore the second train has to gain 100 miles on the first ; at 
the rate of 10 (/.<?., 30-20) miles an hour. 

Second train gains 10 miles in i hour on the first, 

/, 100 10 hours ; 

the time required is 10 hours after the second train starts : 
and the second overtakes the first (30x10) or 300 miles from 
Calcutta. ^ 

Bl^tnph 2« A hare, pursued by a greyhound, is 30 yards before 
him at stavting^ ; whilst the hare takes 4 leaps the dog takes 3 ; in 
onejeap the hare goes ij yards, and the dog, 2J yards t hov/ far 
wyi ttiq hare have gone whan, she is caught by the hound ? 
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Whilst the hare runs (4x1^) yd., or 6 yd., the dog runs 
(3 X2.J) yd,, or 7i yd. Hence 

The dog gains yd. whilst the hare runs 6 yd., 

; 3 yd 12 yd., 

30 yd 120 yd. ; 

/, the required distance is 120 yd. 

E.rntnfilc 3. A starts from P to walk lo Qj ^ distance of 
5r| miles, |at the rate of 3| miles an hour ; an hour later B starts 
from Q fdr P and rvalks at the rate of 4J miles an hour ; when 
and where will A meet 

A has already gone 3} miles when B starts. Of the remaining 
48 miles, yl walks 3I and B walks 4^ in one honr ; that is, they 
together pass over (3J +“4}) or 8 miles in one hour. Therefore 
48 miles are passed over in or 6 hours. Tliereforc A meets B 
in 6 hours after B started. And therefore they meet at a distance 
of 4J; X 6 or 25^ miles from Q. 

Example 4, Two trains, 77 yd. and gg yd. long respectively, 
run at the rates of 25 and 20 miles an hour respectively on parallel 
rails in opposite directions : how long do they take to pass each 
other ? How long would they take to pass each other if they were 
running in the same direction ? How long wonld a person sitting 
in the first train take to pass the other? 

(i) The two trains running in opposite dircclions.will pass each 
other in the time in which (774-99) or 176 yards are passed over at 
the rate of (25 + 20J or 45 miles an hour. 

Now, 45 miles are passed over in i hour, 


7'./’., 45x1760 yd 1 hour, 

176 yd. ..A iU 'lowr ; 


the time jcquired = hr., or 8 seconds. 

(ii) When the trains run in the same direction they pass each 
other in the time in which (77+99) or 176 yards are passed over 
at the rate of (25-20) or 5 miles an hour. The time required 
will be fofiud to be 72 seconds. 

(iii) First, when the trains are running in opposite directions, 

a person sitting in the first train will pass the other in the time in 
which 99 yd. (/>., the length of the second train) are p|sscd wer 
at the rate of (25 + 20) or 45 miles an hour. The required time 
will be found to be 4^ seconds. • 

Secondly, when the trains run in the sa»:ie directmn, 99 yd« 
to be passed over at the rate of (25 -ao) or 5. miles an hour. The 
i;equi red timejs seconds. 


C. A, 13 
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Example 5. A man rows down a rivdr 18 miles in 4 hoiifs with 
the stream, and returns in 12 hotiis : find the rate at which he 
rows, and the rate at which the stream flows. 

He rows 18 miles in 4 hours down the stream ; therefore he 
roAvs -^4^. or 4^ n.iles an hour down the stream. 

Again, he rows 18 miles in 12 hours up the stream ; therefore 
he. rows or miles an hour up the stream. 

4VmUes an hnnr i*> the sr.ni of the rate at which the man 
rows and the rate at which the stre^am flows ; and lA miles an 
hour is their difference. ITence the ra\es are 3 miles and 1^ miles 
an hour rcspeclivel>. 


.Example If a snail, on the average, creep 31 inches up :i 
pole during ta hours in the night, and slip down 16 inches dining 
|lie 12 hours in the day, how many hours will he be in getting to 
■the top of a pole 35 feet high ? 

,5;) . Length of the pole **420 in. Now in 24 hours the snail creeps 
in or 15 in. ; therefore in (24x26) hr. the snail crccp?» 
in., or 390 in. ; therefore he has (420-390) in., or 
in. more to get op. And he goes over 31 in. in 12 hr., and 
,lliwefore over 30 in. in - Therefore he- reaches the top in 

?24X26+^“;v,^") t rh® number of days (26) 

ba^ been so dcterniifte43E,%]M|^^2om.‘^i5 in. X26) may be equal 
31 in. or just less thsio" S my" 



6iif¥;.m^n takes 

j^«|[TI^.4.mil€s ail Iwur : if , they aL 
be 38 yards ah^f^ bC th|e:l 

'f £ • A person wishing' to go f 
^ tho rate of 1 mile in 2ii 
^ree times fast as he jralkeci, 
1^ tMhemrs three lintls as 

^ leaves SalcptWL 

another tmii l^vel) 
iWibiiiet) an hour ; when and wf 


finute^ each 2 ft. 
' together^ how 

B walked 


long ; ftnothcr 
soon will. one 

for 4V lietirs 


. he then rode for 16^ houf> 
id tiben had to travel by rail 
lOS^rade; find the distance 

VU Itnd tVbvef)i 2$ miles 
'klc«ta at Aoeb and travels 
«i^tbe wcend tram overtake 


Jk A fraio 3o ibilea an Smv team Calcoita for Allahii 
iN|i^lMi6^fief}--at 9PM, another tram ffcdng 40 milos an bom 
bad for Calcutta at the same time; find whet e 

r^cb olber } j 



yanti^ nu^/libe fimi 


4 P» tbfr 
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Other at 35 miles an hour ; how long^ will they take to pass each 
other ? 

6. In the above example, if the trains run in the same direc- 
tion, how long will a person sitting in the faster train takef to pass 
the other ? 

/ 7 . A man rows down a river 15 miles in 3 hou 

stream and returns in yh hours ; find the rate at 
and ihc rate at which the stream flows. 

\J' 8 . 4 man rows 13 miles in 5 hours agai^t this 

of which is 4 miles an hour : how long will fe " 
with the stream ? 

K 9 . A policeman goes after a thief who has^ 
the policeman run a mile in 6 minutes, and 
minutes, how far will the thief have gohe I 

10. A man starts at 7 A. M. and travel 
an hour ; at 8-15 A. M. a coach slarti 
follows the man, travelling at the 
what o’clock will the coach overtake t 

V It A starts from Aljjfihabad 
laie of 5 miles an hour ; B start; 
walks towards Allahabad at the: 
meet in 1 1 hours after B started^^ 
to Cawnpore. ' 



of 4 i mi^t 
place and 
an hour at 

id walks at the 
hours lai&x awt 
an hour : if they 
stance from Allahabad 


12. A starts from Calcui 
walking 4 miles an hour ; B 
reaches Hugh one I^ur befon 

13. A man wailks to a towd^ 
rides back at the rate of 6 mil^i 
Jhe whole time occupied havinj 

'14. A and a mile in 
6 yards B tuns 5 ; B gels.^ sCj 
runs 22i yards ; find when' he ^ 

'>^ 15 . train 6aleiitt| 

at. It A. M, ; another train .tea.! 
Calcutta at 10-30 a, m, ; ai whi 

IpO. a train atarts frbm JP, 
li hours later another, ttktn 
rate of 30 miles hour read 
find the distahc(#tpi/^^^b, 

17. A bor8^iU(ir^W 

i tnilM fiaihlwr tiura^ V] 



^4 miles) at 6 A, Sf. 
tta an bourlAtet aind 

' -,5 ' 

. . 3^ miles an hoi#atii '4 
hbw' far has he walhicd. 


directions :: whilfcX runs 
\ during v^bieji tiiite be 

Bur^^n 

'^eet ! ■ 

dd' miles Ab bwr 
at thb' 

M’--\ ■ ■ 

, Mfiand »« 5 
If th^ebach bad 
idjaii it wmid- 
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have been overtaken in 7 hours. Find the rates of the horseman 
and the coach. 

18 . A and ^ start at the same time from Patna and Bankipore, 
and proceed towards each other at the rates of 3 and 4 miles per 
hour respectively. They meet when B has walked one mile farther 
than^yj. Find the distance between Patna and Bankipore. 

18 a. ^ At B and C start from the same place at intervals of an 
hour and walk at the rate of 3, 4 and 5 miles an hour respectively, 
yi starts 'first, but when he is overtaken by /i^he returns towards 
the starting-place ; find the distance from the starling-place where 
he would meet C, 


19 . A man rides at the 
minutes to change horses at 
will he take to go a distance 

20. A. man- rides 
minutes to chaige 
will he take to %o a 

21. If a gm firj^^l 
fire in an hour ? 

* >*» 22 . A monkey, 
dips down 3 fvin 
how long will it 

23 . A vessel 

draw off. The suppl^^H 
the waste-pipe can e^^H 
waste-pipe are kept o^^^| 
the vessel be fiUed ? 

24 . A boy and a 
quart at the end of ev^^H 
3 minutes. In what 

^ 3 . Mx ample. 
in- the 

iit thcTatje^ of Sf 
hour, in 

plete. 

j^etyjs hAuts. A aviti 9 l 
i*. they come together 
will cAfme tog^her ^ ilHH 

qcHiUTibn muhiple, of is 

30 i thifeitffv J, 


rale of 1 1 miles an hour, hut stops 5 
the end of every 7th mile ; how long 
of 04 miles ? 

of TO miles an hour, hut stops 10 
Hk end of every 12th mile ; how long 
? 

minutes, how many will it 

BMa greasod pole, ascends 10 ft. and 
■|i|iute>u. If the pole is 63 ft. high, 
^^h tnc top ? 

■■ached to it, i to supply and i to 

i ll the vessel in 40 ininiUes, and 
in hour. If the supply-pipe and 
ate minutes, in what lime will 

) fill a cistern : the boy brings a 
s and the girl brings a pint every 
ic cistern be filled, if it holds 


I art from the same point a^ . 
citmference, A and B travelling 
pposite direction. If ^ travels 
nd C at the rate of 3 miles an 
1 come together again ? 

/, he gains 30 miles or a enm- 
d B are together at the end of 
pass over 13 miles in 1 hr. ; 
s. And therefen-e A^ B and C 
number of Hours which is a 
s.Vjthe L. Ct hf. of 15 and fj}is 
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1 . A and B start together from the same point to walk round 
a circular course, lo miles long ; A walks 4 niilcs and B 3 miles 
an hour. When will they next meet, (i) if they walk in the same 
direction, (ii) if they walk in opposite directions ? 

2 . A takes 3 hours and B takes 5 to walk round a park. If 
they start together, v/hen will .they next meet, supposing (i) that 
they walk in the same direction, (ii) that they walk in opposite 
directions ? 


3 . Ay /?, C start from the'same point and travel in the same 
direction rovmd an island 63 miles in circuiifference: A at the rate 
of 10, B at the rate of 12, and C at the rate of 16 luilcs a day in 
how many days will they come together again ? 

4 A can go round an island in 15 days, B can go round it in 
20 days and C in 25 days. If they start simultaneously from the 
same point, A and B travelling^ in one direction and C in the 
opposite direction, in how many days will they come together 
again ? In how many days will they come together again at the 
starting point ? 

6. Three boys agree To start together from the same point and 
run round a circular park 6 miles in circumference ; ihcjfc^un at 
the rates of 3, 5 and 7 miles per hour respectively ; in how niany 
hours will they come together again ? in what time will they come 
together again at the point from whic^i they started ? 


RACES AND GAME^OF SKILL. 


204 . Example i. A can beat B by .40 yards in a mile race ; 
B can beat C by 20 yards in a mile race : if A and C run a milei 
by how much will A win ? 

can run 1760 yards while i^funs 1720, 

A iir 



. n^ut B 1760. s] 

A 
A 



3 or 1700 yd. 


A will win by (1760- 1700'^) dr 55i®f yids. 


Example a. A can give B 20 yards, and C 30 yards in a race • 
of aoo yards : how many ya 1 |s ca^^igive C in 300 yards ? . 
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[Noto. — can give ^ 20 yards in 200 yards** means lhat In a 
race of 200 yaids A can give /i 20 yards’ start. Consequently 
while A runs 200 yards B runs * 80 yards ] 

While A runs 200 yards // runs 180, 


A ... 

... 200 ... 


.. 170, 

R ... 

... 180 ... 

(j 

.. 170, 


... 60 ... 

..... c .... 

170 

•• j 

B ... 

... 500 ... 

c .... 

.. ^ or 283J yards. 

R can give 

C <'300 - 

2S3J) ov 1 

i6;j yards in 300. 


l^xmnple 3. In a game of skill A can give and /? can give 
C, 10 points out of a game of 50 ; how many should A give C ? 

[Note. — can give B 10 points out of a game of 50** means 
that while A makes 50 points B can make (50 — 10) or 40 points] 

C can make 40 points while R makes 50, 


C 

c 

But A 

4 

B 

5 ) 

40 ; 

.... 4 o j 

c 

32 


.... 50. 

A can give C (50-32) or 18 points in 50. 


EXAUFLES. 134. 



L In a mile race A gives ^ yards* start, and beats him by 
28 yards. If. A runs the mile in 5 minutes, how long will R take ? 

2, In a mile race A can beat R by 40 yards, and R can beat 
C by 40 yards : how many yards’ start can A give C that there 
may be a dead heat ? 

8. A can give R 60 yards, and C 80 yards in a race of 500 
yards : by how much could B beat C in a mile race ? 

4 . A runs 15 yards while R runs 12 ; R mas 10 miles while C 
nms 112 : if C runs a mile in 10 minutes, what time will A take 
to do it ? 

6. At a game of skill A can give R 15 points out of 50, and 
A can give /7 10 points out of 40 : which is the better player, B 
or C, and how many points can Jie give the other in 75 ? 

6 /' A and S run a mile race ; A runs the whole course at the 
rate of 100 yards per minute ; ^ running at the rate of 80 yards 
per minute for J, minutes, quickens his speed to 120 yards per 
niiyute : which wins ? by how much ? and by what time ? 
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\ 

7 . In a g^amc of billiards A can jjive /? 10 points, and C 
14 points in 50 ; how many can B give C so as to make an even 
match ? 

8. A ran"give B 300 yards In i mile, and (7 r an give B 700 
yi'rds in 2 miles ; if A and C run a mile, which will win and by 
how miu'h ? 

9 . A can rjive B 100 yardv and C 150 yaids’ start in a. mile ; 
B can give C' a start of 5 seroi^ls in a mile : how long does- each 
l.ike to run half a mile ? 

10. In a mile race A gives B 50 yards* start, and beats him 
hy 38 yards ; B g.vlng C jo yards’ start is beaten by 60 yards : 
if A and C inn over the same course, which will win and by how 
much ? 

11 . At a game of rackets A can give B 8 points in 40, and 
/? can give C 10 points in 50: how many points could give C 
m 25 ? 

12 . A can give B 20 yards* and C 30 yards* start, while 2 J can 
give C 2 seconds* start in a race of 250 yards ; how long does each 
take to uin 100 yards ? 

13 . One boy runs 200 yards and another 180 yards in a minute. 

Ilow many yards’ start must the .second have that they may run a 
de»ad heat in a mile race ? * 

14 . In a game at fives A can give B 3 points out of 15, and A 
can give C 7 jinints ; liow many points can />* give C so as to make 
an even match ? 

16 . A and B run a mile and A wins by half a minute, A and 
C rim a mile and A beats C by 88 yards. B and C run and 7 ? wins 
by 20 seconds. In what lime can e«ach run a mile ? 

16 . A beats B by 20 yards, C beats D by 60 yards, and B 
beats I) by 40 yards, in a mile race. If A and C run, which will 
win and by bow^ nliich ? 


C//AnV RULE, 

^ 05 . Example 1. .’ If S rupees are worth 15 shillings, and 25 
shillings are worth 6 Mlars, how many dollars are equal to 45-. 
rupees ? 


R8 « iSJ.. -V ' 

25J. « 6 dollars, /. • u. a-.3**5 dollars. 

845 - 

45xJa"^ -/s dollars, or 20 } dollars. 
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Exaffi^le 2. If ^ in 3 days can do as much woik as B in 4 
days, and B in 5 days can do as much as C in 6 days, how long will 
A require to do a piece of work which C can do in 16 days ? 


What C can do in 6 da. B can do in 5 da , 

^ A -/A ^ ■■■•, 

and B 4 .... A 3 ••• > 

/, What C can do in 16 days B can do in 16 x j; days, 

/ C A 16 X J X } days 

i 

or 10 days. 


EXAMPLES. 135. 

1. If 25 uipees aic worth 46 shillinjjs, 20 shilling's are woilh 
25 francs, and 240 francs arc worth 47 dollars, how iijany dollars 
are equivalent to 40 rupees ? 

2. If RS=i5r., = 20 thalers, and 25 thalcrs = 93 francs, 
express a franc in Indian money. 

3 . If 72 carlini»2 5 shillings, 4 shillings — 5 franC'?, and 
8 scudi==45ifrancs, how many bciid* are equal to 129^) carl ini ? 

4. If 5 chickens cor^t as much as 4 ducks, 6 ducks cost as 
much as 3 geese, and 7 geese cost as much as 5 tin keys, what is 
the price of a chicken when a turkey costs US ? 

5. If 5 lb. of tea be worth 3 lb of coffee, 5 lb of coffee be 
worth 2 lb. of sugar, and 7 lb. of sugar be worth 30 lb. of lice, Ijnw 
many pounds of lea miiht be given, in exchange for 20 lb. of rice ? 

e. If 12 oxen cat as much as 29 sheep, 15 sheep cat as much 
as 25 hogs, 17 hogs e.al as much as 3 camels, and 8 camels eat 
as much as 1 3 horses, how many horses will eat as much as 
1632 oxeh ? ^ 

7. If A can do as much work in 4 clays as B can do in 5, and 
B can do as much in 6 days as C in 7 ; in what time will C do a 
piece of work which A can do in a week ? 

8. If A can do as much work in days as B can do iif 2, and 
B can do as much in 2^ days as C in 3 ; in what lime will A and B 
together do a piece of work which C can do in 10 clays ? 

0. While A does i of a piece of work B does and while B 
does J C do«5 in how many hours will C finish a piece of woik 
which A finishes in ao.liours ? 

10 . If 3 ducks are worth 4 chickens, and 3 geese are worth 
10 ducks, iSnd thfc value of a goose^ a pair of chickens being worth 
4 ^. 



COMPLKX PKOrLEMS 


20 r 

XXXVL COMPLEX PROISLKMS. 

SOG. In tlie problems in the preccclinj^ section we have found 
the change in one c(naniity corresponding,' to the chanj^e in flftr 
other. In the following; examples we shall have to find the change 
in one quantity corresponding to the changes in ti.v others. 

Example \, If 1 5 horses can plough \i acres in 10 clays, in 
how many days can 9 horses plough 18 acres ? 

15 horses can plough 12 acres in 10 days, 


T hoise 12 acres in (ibx 15) days. 

i hotso I acic in 'Vij’" days, 

9 horses 1 acre in ’iVx-' days, 

9 horses iS acies in days. 

or 25 days. A ns. 


Note. \Vc might use 3 horses and 6 acie.s as comiiicm units 
wilh advantage, 'rhns : 

15 horses can plough 12 acres in fo days, 

3 horses 12 acres in 10 x 5 day^, 

3 horses 6 acres in ^ days» 

9 horses 6 acres in Wi’- days, 

/. 9 horses x8 acres in * VirV'’' days, 

or 25 days. ' A ns. 

Examples. If 6 men earn R15 in 10 days, how much do 
8 men eain in 7 clays ? 

In 10 days 6 men earn RiS, 

/, in 1 clay 6 men earn RJf, or R.J, 

/. in I clay i man earns or RJ, 

/. in 7 days i man earns RJ, 

/. in 7 days 8 men earn or R14. Ans. 

Example 3. If 6 men can do a piece of work in 8 days, how 
many men can do a piece of work 4 times as great in J of the time ? 

• The work can be done in vS days by 6 men, 

/• % 18 men, 

4 times the work ^ 72 men. Ans. 

Example 4, If the sixpenny loaf weigh 8 oz. when wheat Is 
a bushel, what ought a bushel of wheat to be when the four- 
penny loaf weighs 13 oz. ? ^ 
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Sixpenny loaf weighs 8 oz. when wheat is 15J. a bushel, 


penny loaf Aveighs S oz !!s. 

penny loaf weighs i oz 20J. 

/, fonrpenny loaf weighs i oz 8 oj. 

fonrpenny loaf weighs 12 oz 


or 6 s. 8d a bushel. 

Example 5. If 5 cannon, which* fire 3 roiinrls in 5 minutes, kill 
135 men in i \ hours, how many cannon, which fire 5 rounds in 
<) miiutes, will kill 250 men in i hour ? 

In 54 rounds 135 men are killed by 5 cannon, 

... I round 135 5 ^ 5 ^ 

/. ... I round i man is 

/. ...50 rounds i insSir. 

50 rounds 230 men are "laJiStt-** 

or 10 cannon. 


EXAMPLES. VM. 

1. If 5 men earn >^3 in 12 davs, in how many days will 8 men 
earn £4. ? 

2 . If TO horses can plough 50 acres in 20 days, how many 
acres will 12 horses plough in 15 days ? 

3 . If 54 horses cat 9 bushels of corn in 2i days, for how many 
days will 33 bushels feed 7 horses ? 

4 . If 30 men can build a wall 20 ft. high in 15 days, how 
many men will it lake to build one 25 ft. high in yi days ? 

6. If 12 horses are fed for 17 days at a co^Jt of Riio. 8/*., how 
many horses can be fed for 27 days at a cost of It 1 17 ? 

6. If 10 fires consume 7$ maimds of coal in 14 days, in how 

many days will 18 fires consume 100 luaunds ? • 

7 . If the carriage of 10 mcl. 20 seers for 250 miles be R41. 0<7. 
3^., what should be paid for the caniage of 12 ind. for 209 miles ? 

/8. If the wages of 13 men for 25 days amount to R20. S^i., how 
many men must work for 16 days to receive R30 ? 

9 . What is a month’s icnt for 1165 bighas of land, if R22. *8/1. 
per annniT»be given for 9 bigbas ? 

10^ If K4 persons can live on R1400 for 28 months, how Jong 
can 18 persons live on R1350 ? * 

ll. If 5 men dig a trench 7\ yd. long in 2i days, how many 
men can dig a similar trench 20 yd. long in 35 days ? 
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12 . If 20 pumps can raise 1250 mauncls of water in 5 Iiours, 
Tiow many pu’-ips can raise 750 mauncls of water in 10 hours ? 

13 . If 20 men do a piece of work in 13 days, in what time can 
15 men do anotlier piece of work 2{? times as i^rcat ? 

14 . If Fo men do a piece of woik in 8 days, how many men 
will do a piece of work, 4 times as iricat, in J of the time ? 

15 . If the fourpenny loaf weii^lis 10 oz. when wheat is 50Jr. 
a qnarlfM-, what should a threepenny loaf weigh when wheat 's 55^. 
A quarter ." 

16 . If 3 Ih In.Tf cost Si'/, when cc>rn is 30? y^er Imsho^^how 
much (U’gh.i the 5 lb. loaf to cost when corn is 3/\f. per bushel ? 

17 . If I cn i 11 ). weight of bread for 7^^/ when wheat is 15.?. 
a bushel, wliat ought a hm.shel of wheat to he when 1 get 12 cz. of 
hiead for 4^/ ? 

18 . If 14 men in 20 days of 12.^ hours each ea»n R456. 4^., 
how many hours a Klay should 24 men woik to earn U547. S^f. in 
2T <lays, at the same rate ? 

19 . If I 5 men can do a piece of work in 12 days of 6 liours 
each, how' many men w-ill it take to do 5 times the amount if they 
wodc 20 days of 10 hours each ? 

20. If a man complete a journey of ipSo miles in iS days, 
travelling 11 boms a day, in how many days would he travel 540 
ujiles, going 6 hours a day at the .same, rate ? 

21 . When rice is Rz. S/r. a maund, 10 men can be fed for 12 
(lays at a certain cost how many men can be fed for 4 days at 
the same cost, when rice is U3 a maund ? 

22. Wlum flour is R4 a m.uind, 16 men can be fed for 5 days 
at a cost of R8 ; for how ntanv days can 12 men be fed at a cost 
of liio Srr., when flour is R3. b.^r. yjcr maund ? 

23 . If 15 men can build a wall 270 ft. long, 5 high and 2 thick, 
in 18 days, in how many days will 16 men build a wall iSo ft. 

4 and 3 thick ? 

> 24 :. If 10 men woiking 6 hours a day dig a trench T05 ft. long, 
4 wide aiVl 2 deep in 6 days, how many hours a day must 2('u nien 
work in order to dig a trench 126 ft. long, 20 wide and 1 1 deep in 

10 davs ? 

■ ^ 

25 . A garrison of 1200 men is provisioned for 50 days, allowing 
10 oz. per man per day ; if it is rc^inforced bv 300 meif, to what 
must the daily allowance be reduced that the provisions may last 
the increased number of men 60 days ? 

26 . If the carriage of goods w’eighing 2 cwt. 3 qr. 6 lb. for 
300 rniles cost ;£6 . 10 . 10, what will be the charge for carrying 
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2 wagon- loads of the same, each weighing 14 cvvt. o qr. 4 lb.,, 
450 miles ? 


27 . If the gas for 6 burners, 6 hours every day, for 8 days, 
cost R4. 8rt., how many burners may be lighted 5 hours every 
'evening for lo days at the cost of M6. 4a. ? 


L 28 . If 3 cannon, firing 4 rounds in 6 minutes, kill 250 men in 
If an hour, how many cannon, filing 3 rounds in 5 minutes, will 
kill 600 men in an hour ? 


29 . If 15 men can make an embankment, 966 yd. long, in 
8 dam working loj hours daily, how many men Avonkl be required 
to niake an embankment, 575 yd. long, in 12 clays, working 
7i hours daily, 8 extra men being taken on during the last 2 days ? 

30 . If 50 men, working 8 hours a day, dig in 5 days, a trench 
of 275 cu. yd. ; in how many days of 10 hours each could 40 men 
dig a trench of 330 cu. yd., when the hardness of the ground in 
the first case is twice that in the second, and 3 men of the former 
company can do the work of 4 men of the latter ? 

31 . If 6 men, woiking 8 hours a day, can mow fio acres in 
4 days ; in how many clays will 4 men, two of whom work 10 
hours and two 7 hours a clay, mow 85 acres ? 

32 . If 6 men and 8 boys can reap a field of 15 acres in 4 days, 
how many, acres will 7 men and 4 boys reap in y days, two boys 
reaping as much as a man in the same lime ? 

33 . If 4 horses eat ab much as 18 sheep, and if 5 horses and 
30 sheep can be kept for 15 days at a cost of R51 .3.6, at what 
cost can 7 horses ana 1 5 sheep be kept for 20 days ? 

34 . The rent of a farm of 41 i acres for 59 months was 
II89. 6 a. ; whac would be the area of another farm, the rent of 
which for 33 months was ilioj. 2a., 4 acres of the latter being 
worth as much as 3 acres of the former ? 

35 . A vessel with a crew of 27 men, provisioned for 90 days 

at the rale of 22 oz. a day per man, was, after 27 days, forced by 
stress of weather to lie at anchor for a fortnight, at the end of 
which time 3 men died ; how must the provisions be apportioned 
that they may hold out the extra time ? * 

36 . If 10 men or i6 boys, working 6 hours a day, can do a 
piece of work in 20 days, how many hours a day must 7 men and 
8 boys work to do another piece of work 3 times as great in 

15 days ? • 

. 57. If 5 men, 8 women or 12 boys can do a piece of work in 

16 days, workbig 7 hours a day, how many men, with the assistance 

of 4 6 boys, will be able to do another piece of work 

in 3$ daysf working 5 hours a dayH . 
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^ f 50 Y. The followingf problems are of a different class. 

Example i. The price of 5 horses and 6 oxen is K680, that of 
4 horses and 7 oxen is U610 ; find the price of an ox. 

The price gf 5 horses and 6 oxen =» R680, 


Again 


=0 24 = ft2720 (i) 

4 7 » K610, 

2C A... 35 « H3050 ; fii) 


the price of 1 1 oxen ^3050-112720 [subtracting (i) from (ii}] 


-R330 ; 




/. the price of i ox «R3o. 


Example 2. 3 men and 5 boys can do of a piece of ivork in 

3 days ; 4 men and 8 boys can do |4 of it in 2 days : in what time 
can a ])oy do the whole woik ? 


In 3 days 3 men and 5 boys can do 

I day 3 5 io, 

/. ... I day 12 20 };i fi) 

Again ... 2 days 4 8 

... 1 day \ 8 1'., 

/. ... I day 12 24 I ; (ii) 

/, in 1 day 4 boys can do (i - is) of the work, 

[subtracting (i) from (iij 

4 boys can do of the woik, 

.' I boy can do work, 

I boy can do*|he whole >vork in 30 days. 


EXAMPLES. 137. 

1 . If 9 horses and 7 cows cost ll 77 ^i and 5 horses and 9 cows 
cost H530 ; find the pi ice of a cow. 

2. The price of 5 niauncls of flour and 6 mannds of vice is R39. 
and that t)f 7 maunds of fiour and 4 mauncls of rice is R37 ; find 
the price of one maiind of flour and of one maiind of rice. 

3 . If 10 rupees and 11 shillings weigh 2760 grains, and 8 

rupees and 10 shillings weigh 23i2t**,- graihs,’ find the weight of a 
lupee and of a shilling. • 

4 . If 7 sheep and 9 pigs cost Rio?, and 9 sheep and 7 4)ig5 
cost Rtoi> how much will 1 sheep and i pi^ ebst ? 

6. Theegst of 4 chairs and stables is ^120, and that of 5 
chairs ainJ 4 taWest R105 find Ibe price of ;a chair and of a Wbl^. 

« • 
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6. 2 men and 3 boys can do } of a piece of work in 6 days ; 
3 men and 5 boys can do uf it in 4 days. In what time can a 
boy do the whole work ? 

7 . 7 men and 8 boys can do a piece of v'oik in 2 days ; 4 men 
and 12 boys can do JJj of the woik in i day. In what lime can a 
man do the woik ? 

8. 5 men and 6 boys can do ? of a piece of woik in 3 days ; 
10 men and 18 Isoys can do the whole work in 2 days, lu what 
lime will a man and a boy be able to do double the woik ? 

9 §. If 6 iiKii and 2 boys can u-ap 13 acres in 2 days, and 7 men 
and 5 boys can reap 33 acres in 4 days, howlon^^ will it take 2 men 
and 2 boys to reap 10 acies ? 

10. If 2 boys and i man can do a piece of work in 4 hoi rs. 
and 2 men ami i bciv can do the same in 3 hours, find in what 
limes a man, a boy, and a man and a boy lo;,'ether, re-^peciively^ 
could do tlie same, 

11. On a |jiccc of woik 4 men and s boys arc employed, who 
do I of it in 6 ilays ; after ihis, 1 man and .4 boys imue are put on, 
and \ more is done in 3 days ; bow^ many men; men must be pin 
on to finisli the work in one more day ? 

12 . A cistein containin.i' 210 buckets may be filled by tw'o 
pipes. When the first pijie has l;een ojien a ami the second 5 lionrs» 
90 buckets of water were obtained. When the jst was open 7 and 
the 2nd si horns, 126 buckets w^ere libtained. In what lime will 
the cistern be full, if both pipes w'ork ? 


XXXVII. RATIO AND PROPORTION. 

The ratio of one quantity to another of the same kind 
i''* that wliich expresses the relative yreatness of the lirst quantity 
with icspect to the second. 

Hence, the ratio of one quantity to another (of the same kind) 
is determined by the jraction whose numerator is the measure of 
the first quantity and whose denominator is the measure of the 
second quantity, both the quantities beiiijj expressed ini terms of 
the same unit. 

Thus, the ratio of 3J, to jy. is determined by the fraction 2 ; of 
2 yd. to 5 ft. by the fraction 

The fi^st of the tw'o quantities forming a ratio is called the 
antecedent and the second is called the consequent of the 
ratio ; the two together are called the terms of the ratio. The 
ratio of 3^. to S^. is written 3J. ; 

* 

„ note. The inverse ratio of 31. to 5^. is the ralio of 5^. to 31* 
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®OS>. The value of a ratio does not depend upon the nature 
of the quantities involved. Thus, the ratios, 2 yd. ; 5 yd , 2.7. [ 51., 
2 lb. ; 5 lb., arc all equal, each of these bein;; determined by the 
fraction Hence, in investi'^alin^^ the pioperiics of ratios, we 
usually consider the teims to be nmnboi?, because numbers mea- 
sure quantities of all kinds. 

" 10 . The value of a ratio is not altered by ninltiplyln" or 
clividiny^ both its terms by the same number. Tims, the ratios, 

! 3, 4 I 1 nil C((ual. 

Ratios arc compounded by takiny^ tlic product of the 
aniecodcnts for a new anlccoflcnt and the pnoihicl (*f tlie conse- 
qiK-n stora new con‘=cqiieiu. 'rims the ratio corn| 50 !intled ol the 
I alios, 2 ; 3 and 6 ; 7 is 2 x<^j ; 3x7 or 4 ; 7. 

tjrf. Four quantities are salvl to l>e in proportion or pro- 
portionals when tlie latio of ih:- ihst U> the Second is equal to 
the latio uf the third to the fomtli. 

Thus 3, 4, 9, 12 are in propoition ; since the latio of 3 to 4 is 
cqu il to the ratio of 9 to 12, 

A'. />'. When f(Mir (jii.Ti.tiiios are ia projioition, it is iijl m‘(‘e.s>aiy 
lh.it all i)f llu'in sh'U’.l 1 ho of the s.imo kind ; ii is only neci‘«j>ary ilut 
ihe first two .shouM ho ol the same kiuil, also the sooond two. 

The existence of propoilion ainon" the numbers is denoted 
thus : — 

3 : 4 =^ 9 : * 2 , 

which is read “3 to 4 equals g to 12’' ; 
or thus 3 I 4 - 1 9 I ^2, 

which is read “3 is to 4 as 9 is to 12/’ 

Of this proportion 3 and 12 are called the extremes, and 
4 and 9, the means ; 12 is called a fourth proportional to 
3. 4 and 9 


^13. When four quantities 4ire in proportion so that 
first : second ; : third : fourth ; 
then also, second ! fiist r. fourth \ third ; 
and fourth ; third I ^ second ! first. 

Also, if the quantities are all of the same kind, 
first ; third 1 1 second I fourth. 
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fS 14 . When four numbers are in proportion, the product of 
the extremes is equal to the product of the means. 

For example, 3 I 4*6 ; 8, and vve have 3x8 = 4x6. 

Hence also, an extreme = product of the means -Mhe other 
extreme ; and, a mean ^product of the extremes -r the other mean. 


Three quantities of thef same kind arc said to be in 
continued proportion when the ratio of the first to the second 
is equal to the ratio of the second to the third. The second 
quantity is called a mean proportional between the first and 
third ; and the third quantity is called a third proportional co 
the first and second. 

Thus, 2, 4 and S are in continued proportion ; for 2 4 = 4 ! 8 ; 

4 is a mean proportional between 2 and 8 ; and 8 is a third pro- 
portional to 2 and 4. 

It is obvious that the square of the mean proporl onal between 
two numbers is ecpial to their product. 


Example \, Find a fourth proportional to 3, 9 and 4- 
3 ; 9«4 ! number required, 
number required — ~ 1 2. 

Example 2. Find the number which has the same ratio to 20 
that 3 has to 5. 

3 *, 5 number required \ 20, 
number required ~ ^ =» 1 2. 

Example 3. Find a mean proportional between 3 and 12. 

Square of the number required ^3 x 12—36 ; 

/. the number required— is/36 — 6. 


Exatnple 4. />’, C, D are quantities of the same kind ; and 

the ratio of A to IS is 3 ; 4, of li to C is 5 I 7, and of C to D is 
8 ; 9. Find the ratio of A to D, 


Nejw, 


A 3 B S sC" 



A 

B 




.3x5 x5, 

4 7 9 



10 _ 
21 ’ 


that is, A \ D \ \ \o \ 21,.. 
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Noto. We find the continued ratio of A, C and A that 
is, we compare C and A thus : 

I 3 • 4, 1 We change the terms of the 
B ■ • 7»i • L= 4 ■ I ratios in such a way that each 

r ■ 0=1 '• »=*« '•.’‘T antecedent may be equal to the 

c . y-/ o . y » - « c ■ ifffj preceding consequent. 

/. ^A\B\c\D^ 4 : V : ?8 

=30 : 4d : 56 ; 63 ; * 

which is read is to B is to C is to D as 30 is to 40 ts to 56 is to 63.” 

And A said 10 be in proportion of or propor- 

tiouai to 30, 40, 56, 63. 

Bxomplc 5. A mixture (42 gallons) contains wine and water 
in the ratio of 5 to 2 : find the quantities of wine and waiei in the 
niixiure. 

If the mixture be divided into 7 (/x., 5 + 2) equal parts, 5 of the 
paits will be wine and 2 water 

/, The quantity of wine^ V X5 j!allons«3o gallons ; 

and tlie quantity of water X2 gallons 12 gallons. 

KxamfiJe 6. A mixture ^40 gallons) contains wine and w'ater in 
the ratio of 3 to i ; how much water imist be added to it that the 
ratio of wine to water may be 5 2 ? 

We find, as in the preceding example, that the mixture contains 
30 gall, wine and 10 gall, water. Now while the wine remains the 
same 30 gallons, the water is to be increased so that the ratio of 
wine to water may be S'.?; but 5 : 2 = 30 ! 12 ; /. (12-10) 

■gall, or 2 gall, of water must be added. 

EXAMPLES. 1S8. 

Find the value of each of the following ratios in its simplest form : 

1. IS : 21. 2. R39 ; UA5. 3. £3 : £s. iw. 

4. 369111. 1 270 in. 5. 35® • 725 *"• s’ • 3* 

3 i : sf 8. 2? : 4'3- 0- 3 : 7 ft- 6 in. 

.Express in its simplest form the ratio compounded of the ratios, 
10. 7 : g and 45 ; 28. ll. i I 2, 2 1 3 and 3^:4. 

12. 2i : 3l and j I 25. 13. 4 J 7, 5 : 8 and 2t : 3a " . 

Compare the ratios, 

1^ 3:5and7;8. 13 . 13 ; 21 and iS : 29. 

I®* a J 3 i 3 : 4 and 4:5. 17 . 3 : 7 i 5 J 9 and 7 : n- , 

’ ' c. A. 14 
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Are the following in proportion ? 

18 . 6, 1 1, 33. 19 . 5, 7, 20, 27. 20. R3, B2. 4a., 4i 3- 

Find a fourth proportional to 

21. 7, 9 and 8 22. 2^, 3 and 4j^. 23 « *2, ‘02 and *007. 

24. R38Q, Ks 70 and 12 lb. 26 . 4 yd., 2 yd. 2 ft. and ,^2. 

20 . 12 acres, 27 ac. and 20 men. 27 . 12 men, 9 men and ^3. 

28 . 6 miles, 20 nfi. and 9 hours. ‘ 20. 3 cwt, 84 lb. and ;£i. 8y. 

' Find a mean proportional between 

80 . 7 and 28. 81 . 13 and 117. 32 . 9464 apd 5600. 

83 . and 34 , 2I and 5f. 35 . ‘3 and *012. 

Find a third proportional to 

86 . 2^ and 7i. 37 . 7 and 5^. 38 . R2 and Bi. 4ft, 

39 . Compare the rates of two trains, one of which runs 17 
miles in 2 hours and the other 12^ miles in 2^ hours. 

40 . A 1 ^^3 1 4$ ^ I ; J ; find the ratio of A to C. 

41 . If .<4 of /y, and ^«2i of C\ find the ratio of A to C. 

42 . If, when A earns R4, B cams R5 ; and when B earns R6, 
C earns R7 ; and when C earns^ R8, D earns R9 ; compare the 
earnings of At C and D. 

43 . Two sums of money are proportional to 7 and 8 ; the first 
is £2 ; what is the other ? 

44 . The weights of equal volumes of gold and water are as 37 
IS to 2. If a cu. ft. of water weigh 1000 oz., find the weight of a 
cu. ft, of gold. 

46 , The ratio of the circumference of a circle to its diameter 
is 22 I 7 ; find the circumference of a circle 10 ft. 6 in. in diameter. 

40 . One man adds 5 seers of water to r 5 seers of milk, and 
another 3 seers of water to 12 seers of milk ; compare the amount 
of milk in the two mixtures. 

. 47. While A makes a profit oft?£2t B makes £4 ; and while 
B makes a profit of C makes £6 ; A makes a profit of £20^ 
how much does C make in the same time ? ■ 

48. A mixture (50 gall.) contains witie and water in the ratio 
, i ; find the quantities of wine and water in the mixture. , 

49. A mixture {30 ^all.) contains wine and watec.in the ratio 

of to 5 ; how much water must be added to it that the ratio of 
iMnji'w iiwitei: may be 3 r 7 ? . 

^ . 90;. A jgil^^oUAd pursues a bare and tsdees 4 leaps for dyery 
j but 3 leapt of the hound are equal to 4 dfifae" 

liarej^l|h^^^.Ufe;fatesofhoqndap 4 bar 4 , ■ 
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XXXVIll. -RULE OF THREE. 

SIT. Problems which we have solved by the Unitary Method 
may also be solved by the method of finding a fourth proportional 
to three given quantities. 

Example i. Find the price of 12 maunds of sugar, when the 
price of 5 maunds is R60, 

Here we observe that if the weight be increased 2, 3... times, the 
price will also be increased 2, 3... times ; therefoic the ratio of the 
two weights is equal lo the ratio of the tw'o corresponding prices. 

Hence 5 md. \ 12 md. II R60 I the answer ; 
the auswer«=Ri^J — «Ri44. 

Example 2. If 12 men can do a piece of work in 5 days, in how 
many days will 15 men do it ? 

Here we observe that if the number of men be increased 2, 3... 
limes, the number of days will be decreased 2, 3,,. times ^ therefore 
the inverse ratio of the numbers of men is equal 10 the ratio of 
the corresponding numbers of days. 

Hence 15 tuen I 12 men II 5 days I the answer ; 
the answer J days =* 4 days. 

^ 18 . The .above method of solving a problem by finding a 
fourth proportional to three given quantities is commonly known 
by the name of Buie of Three, 

In the first problem we have an example of what is called the 
Rule of Three Direct, because there the direci ratio of the two 
weights is equal to the ratio of the corresponding prices. 

In the second problem >ve have an example of what is called the 
Rule of Three Xuverse, be^cause there the inverse ratio of the 
numbers of men is equal to the ratio of the corresponding numbers 
of days. 

%I9. It is obvious that the second term in a proportion is 
greater or less than the first according as the fourth is greater or 
less than^he third. Hence we may lay down the following general 
rule for arranging the terms i« a Rule of Three question. 

Denote the answer by the letter x and place it for the 4th 
term ; and of the three given quaniiiies place that which is of the 
same kind as the answer, for the jfd term. Next front She nature 
of the question determine whether the answef will be greater or 
less than the 3Td term, .aud place the greater or less of tbe*two 
retnaintng quantities for the 2nd term according as rhe answer is^ 
’^greater or less than the 3rd term ; then place the remaining 
quantity for the first te^ ' • 
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Note. In working, the two first quantities in the proportion 
must be replaced by the numbers which measure them in terms of 
the same unit. 

Example \, If the third class railway fare for no miles is 
Ri . 11.6, what is tli)§ fare for 350 miles ? 

mi/ mi. R. a. p, 
no : 350 :: i . u . 6 : x, 
le.y II ; 35 :: I . n . 6 : jr ; 

, Ri . 1 1 . 6x 35 R6o . 2 .6 
u “ 11 

«R5.7. 6. Am. 

Or thus ; ‘Z Ri . 11 . 6=*33q^. 

. 7. 6. 

The latter method is the one more generally adopted. The 
learner should observe that the 3rd term being expressed in pics 
the answer obtained at the first instance is also in pies. 

l^xample 2. If a quantity of rice serve 100 men lor 15 weeks, 
how many men will it serve 6 weeks ? 

weeks weeks men 

6 : 15 loo ; jr 

2 ; 5 ; : too i x 

men«"2So men. Am. 

Example 3. A bankrupt’s debts amount to ^£1320, and his 
assets (/.£ , the value of his property) are /990, how ' much can he 
pay in the pound ? 

l. £> £. 

1320 : 1 : : 990 : ;r, 

-Am. ^ 

Example 4. A man, after paying an income-tax of 4p, in the 
rupee, has R4794 left ; what is bis gross income ? 

Ri 192^ ; Ri -4A** i88/». 
p. R. 

188 : 191 4794 : ;r, 

, 47: 48;: 4794 1^^5 . 

—114896. Ant. 
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Example 5. If 8 oxen or 6 horses eat the grass of a field in 
10 days, in how man/'days'Will 5 o;^n and 4 horses eat it ? 

oxen oxen horses 

8:5:: 6,: JT, 

® horses « horses. 

/, 5 oxen and 4 horses will eat as imich as (\^+4) or ^4- horses. 

horses horses * days 
Now, : 6 :: 10 ; j:, 

/. = days**7?tf days. 

Example 6. A can do a piece of work in 7 days, and B can do 
it in 9 days ; how long will A and working together, take to 
do the work ? 

A can do | of the work and B can do J of the work in 1 day ; 

A and B together can do (} + <!) or J 5 of the work in 1 day. 

work work day 

is 

/, days*3jj days. Ans, 

Example 7. At w'hat time between 2 and 3 o'clock arc the 
hands of a clock at right angles to each other ? 

The niiniUe-hand gains 11 divisions on the hour-hand in 12 
minutes ; and here it has to gain (lo-t- 15) or 25 divisions. 

div. div. min. 

II : 25 12 : 

min.« 37 ^\ min. ; 

/. the two hands will be at right angles to each other at 
27j*| minutes past 2. 

Example 8 . A can beat B by 40 yards in a mile race ; B can 
beat Cby 20 yards in a mile race ; if A and C run a mile,' by how 
much will A win ? 

• • While A runs 1760 yd., B runs 1720 ; 

and B ...... 1760 yd., C ...... 1740, 

. 1760 : 1720 1740 ; 

z\e, 44 ; 43 •• 1740 : x\ i 

yd. 

While runs 1720 yd., C runs 1700^ yd. ; but while 
- runs 1720 y 4 , A runs 1760 yd. 5 while A runs 1760 yd., C runs 
*700^ yd. will win by (i 76 o- i 7 ooiV)or S 9 A yd* 
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Kxamph g. A starts from P to walk to ( 2 , a distance of 51} 
miles, at the rate of 3} miles an hour ; an hour later B starts from 
Q for P and walks at the rate of 4J miles an hour : when and 
where will A meet B ? 

A has already gfone 3 j miles when B starts. Of the remaining 
48 miles, A walks and B walks 4i in one hour ; that is, they 
together pass over (34 + 41 ) or 8 miles in one hour, 
miles miles hour 
8 : 48 : : I : 

/. hours* 6 hours. 

A meets Z? in 6 hours after B started. And therefore they 
meet at a distance of 4I x 6 or 25^ miles from Q, 

[For Examples for Exercise see Section xxxv.] 


XXXIX. DOUBLE RULE OF THREE. 


8 S 0 . Complex problems which would require two or more 
applications of the Rule of Three are usually solved by a shorter 
method, commonly called the Double Rule of Three. The 
method will be best explained by means of examples. 


Example i. If 9 men can reap 5 acres in 10 days, how many 
men will reap 12 acres in 15 days? ? 


acres 6 
days 15 



9 men 


X, 


We denote the answer by x and place it for the 4th term, and 
place 9 men (which is of the same kind as the answer) for the 3rd 
term. ‘We next take 6 acres an'd 12 acres (a pair of quantities of 
the same kind), and consider whether the answer will be greater 
or less than the 3rd term imthe question “if 9 men can reap 6 acres, 
how many men will reap 12 acres, supposing the time to be the 
same in both cases and we find that the answer will be greater ; 
we therefore place 12 acres for the 2nd and 6 acres for the jet term. 
Then we take 10 days and 15 days (another pair of quantities of 
the same kind), and consider whether the answer will ^ greater 
or less than the 3fd term in tlie question ‘‘if 9 men i&n reap in 
io daysi Mow many men will reap in is days, supposinjjf^^the lAimber 
. of acres to be the same in both cases P” and we find th^t the hnsw^r 
.will be less ; we therefore place 10 days for the 2nd and 15 davs 
for the ist term, under those already obtained. We now multiply 
the pumbers in Che ist term for the final ist term and the numbers 
in the 2nd term for the final 2nd term. Thus 

6 xrs : 12X10 :: 9 i 

/. men. Ans» 
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Note. Each pair of quantities of the same kind should be 
replaced by their measures in terms of the same unit. 

Remnfk, Each additional pair of quantities of the same kind 
would be treated in a like manner. 

Example 2. If 72 men can dig a trench, 324 yd. long, 12 yd. 
wide and S ft. deep, in 9 (lays of 12 hours each; how many men' 
can dig a trench, 1458 yd. long, 40 ft. wide and 3 yd. deep, in 
36 days of 9 hours each ? 

1458x3 { 

40 


ft. long 324x3 
ft. wide 12x3 
ft. deep 8 
days 36 
hours 9 
.r * 


72 men 


3x3 

9 
12 

Am. 

Or better thus : 

cu. ft. (324X3)x(i2X3)xS ; (i45Sx 3) X40X :3X 3) 
hours 36x9 I 9x12 

Example 3. If ro men can perform a piece of work in 24 days, 
how many men will perform another piece of work 3 times as 
great in J of the time ? 

work l \ 3 1.. 

> : . 10 men . ,r, 

24 J 

3X24Xii>x 5^ 

34 


I : : 73 : 


days V 

3X24X 10 
'r- ■ — men* 


V* 


^men “150 men. Am. 


Example 4. If the sixpenny loaf weigh 8 oz. when wheat is 
i5f. a bushel, what ought a bushel of wheat to be when the four- 
penny loaf weighs i3 oz. ? 

pence '6:4! 

.of- 

ounces 12 . 8 J 

/. .r 8rf. Am^ 

ExaHtpU 5. Lf S cannon, which fire 3 rounds in 5 minutes, 
kill 135 meain hours, how many cannon, which lire 5 rounds 
in 6 minutes, will liill 25t> men in rhour ? 

[The first 5 cannon, each firing 54 rounds, kill 135 men ; it is 
required to find how mapy cannon, each firing 50 raunds, will 
kill 250 men.} 

r».d, !. : 54 Si*™,.;,, ' 

mea 13s : 350 J 

«aonon-iocan»oa. Ans. 
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Examples in Double Rule of Three cau be worked more 
conveniently in a little difTerent manner. In this method the drst 
work and second work are respectively taken for the third and 
fourth terms of the proportion, and the first cause and second cause 
respectively for the fiist and second terms ; for, the ratio of the 
two causes \% equal to the ratio of the correspond in*? works. We 
shall apply the method to the first two of the foregoing examples. 

Example I. 9 men in 10 days \yill do the same amount of work 
as (9 X 10) men will do in 1 day ; and x men in 1$ days will do 
the same amount of work as (jtx 15} men will do in i day, 

/. 9X 10 : ;i:xi5 6 : 12, 

/. 2rxi5 x6=ss 9X lox 12, 

X s- ^ men « 1 2 men. A ns. 


Example 2. 

72X9X i2;jrx36x9:;(324X3)x(i2X3)x8;{i458x3)X4ox(3X3), 

/. ^ 5 SJ .§5§-" men. 

— I35,men. A ns, 

[‘For Examples for Exercise aeo Section xxxvi.] 


MISCELLANEOUS EXAMPLES. ISS. 

/ 1 . Find the least number which being added to 1409 will 

make the result divisible by 23, 

3 . A boy receiving R2. 4^ a week has Za, stopped every 
fourth week,; if there are 48 weeks in the school-year, how much 
does he get in 2 years ? 

8. What are the prime factors in 4509004 and whgt is the 
smallest whole number by which it must be multiplied in order to 
become a perfect square ? 

^ 4 . Find the least fraction which, being {added to J + 
shall make the result an integer. ' 

- 6. Find, by Practice, the value of 37J md. of sugar at^Rq./ 13«. 

6p» pa^ md. ' ^ 

^ A If 27 men cart perform a piece of work ia 15 days, how 
iHAtty men, be added to the nuimer that the work may. b^ 
Anished tn^| of the time ? 

7 . Find the greatest and least numbers of four digits exactly 
, by 34- . ' 

8i A distribute a sum of money- amoBjr iz men» giving R50. 70. 
the, firliti 1^51. ja^ 6/, to ttw nexti Kjri jiS* to the next» 
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and so on, increasing the sum by Ri each lime ; how much would 
each get if I divided the money equally ? 

0 . Determine the least number, by which 378 must be multi- 
plied to produce a number exactly divisible by 336. 

10 . A screw advances *392 of an inch at each turn ; how many 
turns ujust be taken for ii to advance 9*8 inches ? 

11. Find, by Practice, the cost of 35 cwt. 2 qr. 7 lb. at 
lij. 4^, per cwt. 

12. If 12 iron bars, each 4 ft. long, 3 in. broad and 2 in. thicks 
weigh 576 lb., how much will 1 1 weigh, each 6 ft long, 4 in. 
broad and 3 in. thick ? 


13 . The populat^ion of a town is 5720, and there are 320 more 
men than women ; how many are there of each sex ? 

14 . A labourer, who works on week days only, earns 7a. 9/J! 
a day ; supposing that the ist of January 1885 was on a. Sunday,, 
find the amount pf his earnings during the year. 

16 . Four bells ring at intervals of 3, 3J, 3^ and 3J seconds 
respectively, beginning together : bow Often during 34 hours will 
the four bells ring together again ? 

16 . By what number must ^ + i of J— J be multiplied in order 
to produce the least possible integer? 

17 . A certain number of men subscribed /63, o.r. gd, each- 
subscribing as many pence as there were men ; how many men 
were there ? 

T 

18 . If of a batrelpf.beer be worth 72 of ;£2. lor., what 

is the value of '625 of the rem^Atnder ? 

19 . To the fourth part of a certain number 1 add 79, and 
obtain 100 as the suni ; what is the number ? 

20. Divide Rxoi. 15^. 3/, among 20 men, giving to each of 5. 
of them twice as much as to each of the others. 

21. 720 gallons of coccanut oil and 450 gallons of castor oil 
are to be put into an exact number of barrels, all of the same size, 
without •mixing the two oils together: find the least number of 
barrels required. 

22. Express | of yr. -1-^25 of 5 J.-*s 4 S of 2d as the* 
I decimal of jL 10. 

23 . The perimeter of a reciaogle ia iioft ; the difercncc of 
two sides is lift. : find its area as the decimal, of an acre. 

24 . If,a .mancanperforrti a jpornef of 170 miles in 4}* days 

of n hours, eacjKj in how 8f hours each, will 

parforrh a journey of 3470 miles? 
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25. To a certain number 1 add 3 , and multiply the sum by 4 » 
then divide the product by 5, and get 7 as quotient and i as 
remainder : what is the number ? 

26 . A man bought 40 nieces of ribbon, all equally long, for 
R137. 8a. at 2a. a yard ; how many inches were there in each 
piece ? 

27 . What is the least debt in dollars (4^. 2 (L each) that can 
be paid in moidores ? 

28 . >Vhat is the capacity of a vessel, out of which, 'when it is 
half full, 44 gallons being drawn, there remains J of the whole 
content ? 


20 . A square space, containing 113 sq. yd. 7 sq. ft , is to be 
lengthened by 3 ft. in one of its dimensions, and lobe shortened 
by 3 ft. in the other ; what will then its area be ? 

30 . If a person walks 7 miles in 2^ hours, how long will a 
second person take to walk 10 miles, supposing that the first walks 
2| miles while the second walks 2J ? 


k 


31 . Fourteen years ago a man was six times as old as M si 
whose present age is 20 years ; what is the present age of i\ 
lather ? 

32 . A man buys 20 seers of milk at 3a. 6/. per sefer ; how 
much water must he add to it that he may gain RiT 4p*^y selling 
the mixture at 3a, per seer ? 

33 . 1 had coins of one kind weighing/^au^ains ; and of 
this 1 spent coins weighing 1035 grains ; that a single coin 
cannot weigh more than 45 gr.iins ? 

34 . Two clocks begin to strike 12 together ; one strikes at 
an interval of 291 6 seconds, the other, of 2*08) seconds; what 
decimal of/ minute is there between their seventh strokes ? 

35 . jfind the cost of painting the walls of a square room, 10 ft. 
high aKd 16 ft. long, with one door 8 ft. by 4 ft., and 2 windows, 
■each 5 fl< by 2, the amount saved by each window being' Ri., 14a. 
What additional height would increase the cost by R12 ? 

36 . A merchant of Calcutta indent^ from London goods 

• worth and paid ^34 for freight ancl packing. He sold half 

tho goods at a gain of 2 annas per rupee ; at what gain per rupee 
niust he sell the remainder that he may clear R500 on the whole 
outlay? fRi-u, 


Find the greatest fraction, the numerator of which it 
composed , of if it P and the denominator of 2, 

. 86.* Twojpei^sojos. buy 600 orange^i each af 24 for a half-ntpee i 
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one sells them at Sa. 6^. a dozen^ and the other at 8^. 3;^. a score ; 
who gains more, and by how much ? 

39 , A number is exactly divisible by 7 and by 13, and it is 
■known that the number is between 400 and 500 ; what is the number ? 

40 , What fraction of 2 of a rupee is J of R5 ; and what 
fraction of their sum is their difference ? 

41 , Find the length of the inner edge of a cubical cistern 
which will' hold 256 lb. of water, supposing that a cu. ft. of ivater 
weighs lofc oz. 

/ 42 ,/ 7 /A person after paying an income-tax of 1 anna in the R, 
remainder of his income to purposes of charily, 
ijfod finfls that he has H5175 left ; what is his income ? 

43. A person has a number of oranges to dispose of ; he sells 
half of what he has and one more to As half of the remainder and 
one more to i?, half of the remainder and one more to C \ by which 
time he has disposed of all he had : how many had'he at first ? 

44 . A certain number of men, twice as many women and three 
times as many children earned R16. 2a. in 3 days ; each man eatned 
12^., each woman Sa, and each child 5/z. a day : how many women 
were there ? 

46 . Find the greatest weight that will measure divide 
exactly) a lb. avoir, and a lb. troy, 

46 . If ^ I of a number exceed '83 of half the number by '2002, 
what must the number be ? 

47 . How many bricks, 6 in. by 3 in. by 3 in , will be required 
for a wall, 16 ft. by 10 ft. by 2 ft., allowing of tbe space for 
mortar ? 

48 . A creditor received on a debt of R3600 a dividend of 
9a, lop. in the R ; and a further dividend of 6^. 8/. upon the 
remainder. What did he receive altogether, and what fraction 
was it pf the entire debt ? 

49 . A has Rico, J? has Rtao ; if C had R16 more than what 
he has,* then B Ibd C together would have as much as A : how 
much has C ? 

, 60 , Divide £yo. vos. 8</, into two sums of money, one of which 
contains as many shillings as the other contains fourpences, 

61 . 378 oranges and 462 mangoes are to be distributed among 
boys so that each boy gets as many oranges and as many mapgoes 
as any other boy ; find the largest possible number of boys, and 
the least possible number Of fruits each boy may get. . 

52 . Wliat number is greater than fifth part by } 7 . 
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63 . Find how much card-board is required to make a cubical 
box and its cover, the edge of the box is 9 in., and the rim of the 
cover extends 3 in. deep down each side. 

5 1 . A work can be completed in 36 days by 30 men working 
6 hours a day ; in what tiipe would iS men and 60 women, working 
9 hours a day, complete it, supposing that 3 men can do as much 
work as 5 women ? 


65 . A gentleman's monthly expenses are til 50 less than his 
income ; if his income be increased by til 00' a month and expenses 
decreased by R50, how much will he be able to save in a year ? 

66. Three persons B, C start on a tour, each with £20 in 
his pocket, and agree to divide their expenses equally. When they 
return, A has £^, lu. 91/., B has £2, 5J. and C has lys. What 
ought A and B to pay to C to settle their accounts ? 

67 . A man walks at the rale of 128 yards per minute; find 
the least whole number of 1 minutes he ‘will take to walk over an 
exact number of miles. 

58 . Simplify ( 3 ‘ 5 - 2 ' 3 )( 3'5 + 2 ’ 3 )‘^ 3'5 2 ' 3 ^ 32 ’ 55 . 

69 . The external dimensions of an open box are 5 ft.i 4i ft. 
and 3 ft. ; find the cost of painting ihe outside at 3 annag per sq. yd. 
What will be the cost of painting ihe inside at the same rate, if the 
box is made of J-inch plank ? 

60 .. Three men can do as much work as 5 boys ; the wages 
of three boys are equal to those of two men. A work, on which 
40 boys and 15 men arb employed, takes 8 weeks and costs ^£350 
how long would it take if 20 boys and 20 men were employed, and 
how much would it cost ? 


61 . What quantity of water must an inn-kcet)er add to a barrell 
of beer, which cost him ;£5o, to reduce the price to £1^ 5f. a gallpn ? 

62 . A certain number of men mow 4 acres in 3 hours, .and a 
certain number of others mow 8 acres in s hours ; how long will 
they be mowing 1 1 acres* if they all work together ? 

63 . At 10 minutes to 2 in the afternoon a dk)ck is 55 ^seconda 
slow, and at 6 in the evening it is 30 seconds slow ; at what hour 
will it show true time ? 

4 #^ A train leaves Calcutta at 7 A. M. for Goalundo, 153 miles 
anj^ travels at the rate of 20 miles an hour ; another train 
lead's Coahinclo for Calcutta at ti-30A. M, and travels at the 
rktd olf da 'iniles an hour ; when, auid where, will the trains palis 
eacbtslher? 

A cUtkrn, 6 ft. longi .5 ft. wide and 4 ft. deepi cohtainii 
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pulp for making paper. If 5 of the volume of the pulp be lost 
in the process of drying, how many sheets of paper, i6 in. by 
10 in., will be obtained, if 400 sheets in thickness go to an inch ? 

00. If 7 men and 5 boys can reap 168 acres in 18 days, how 
many days will 1 5 men and 5 boys take to reap 700 acres, one 
man being able to do three times as much work as a boy ? 


67 . Find the value of g of a guinea + of 8 s. 3//. + of £2* 
t$s. ; and reduce the result to the fraction of a guinea and a half. 

Stf. Two pipes, A and /? fill a cistern in 25 and 30 minutes 
respectively. J 3 olh pipes being opened, find when the first must 
be closed that the cistern may be just filled in 15 minutes. 

09 . If J of a sheep be worth J of a rupee, and ? of a sheep be 
worth of a cow, how much must be given for 106 cows ? 

70 . The cubic content of an open cistern, ft. long and 4 ft. 
broad, is 20 cii. fi. ; what will be the cost of lining the inside of it 
at i.v. per sq. ft. ? 

71 . Two persons, walking at the rate of 3^ and 4 miles per 
hour respectively, set off from the same place in opposite directions 
to walk round a park, and meet in 20 minutes. Find the length 
of the path round the paik. 

- 72 . If it takes 120 men to supply, in 5 days* woik, a fortress 
with provisions for 5 months, wl en the garrison is 650 strong, how 
many will be required to supply it in 3 days for 4 months, after 
the garrison has been reduced by 1 30 men 


73 . A bag contains a certain number of .shillings, twice as 
many sixpenny pieces and 3 limes as many fourpenny pieces ; the 
whole, sum amounts to 2 guineas : find the number of each. 

74 . A room, whose height is 9 ft., and length twice its breadth, 
takes 189 yards of paper, 2 ft. wide, for its four walls ; find its 
length. 

76 . ^ can do a piece of work in 20 days ; A and S together 
can do in 11^ days. A works alone for 8 clays, A and C together 
for 6 days, and /f finishes it in 3 days. Find in what time /? and C 
together could do it. 

• 70 . One clock gains 8 min., and another loses 4 min., in 24 
hours. They arc set at right at noon on .Sunday. Determine the 
time indicated by each ebek when the one appears to have gained 
12 minutes on the other. • 

77 . The whole lime occupied by a train 1 10 yards lonp» travel- 

ling at the rate of 30 miles an hour, in crossing a bridge is n 
seconds j find the length of the bridge* , ‘ 
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78 . If a family of 9 persons spend R480 in 8 month?, how 
much will serve a family (living upon the same scale) of 24 persons 
for 16 months ? 


79 . 


Simplify 


£7.6s.Sd A-Jofi-i 


80 . A room twice as long as is broad is carpeted at Qr. a 
sq. yd., and the walls are painted at is. 6f/, a sq. yd., the respective 
costs being ^44, 2 .y. and Sr. Find the dimensions of the 
room. 


81 . A cistern would be filled by a tap, A, in 3.^ hours, or emp- 
tied by a lap, in 3 hoins. The cistern being half full, w-f is- 
turned on at 8 o'clock, and ^ at 1 5 min. to 9 ; find when the 
cisiein will again be half full. 

82 . If 2 guineas make 3 napoleons, and 15 ri^-dollais make 4 
napoleons, and 6 ducats make 7 rix-dollars, how many ducats are 
there in /490 ? 

. ' 83 . A person lows a distance of 3 miles down a sticarn in 40 
minutes, but without the aid of the scream it would have takei> 
him an hour ; what is the rate of the stream per hour ? and how 
long would it take him to retuin against it ? 

84 . A boat propelled by 6 oars which take 25 strokes per 
minute travels at the rale of yh miles an hour ; find the rate of 
a boat propelled by 4 oars which take 32 strokes per minute ; the 
work done by each during one stroke in the latter case being 
a quarter as much again as in the former case. 


85 . A wagon, loaded with 1246’ equal packages, weighs 
26 tons 14 cwt. ; if the wagon itself weighs twice as much as the 
package.^, find the weight of each package. 

86 . A did 2 of a piece of work in 6 hoiirs> J 3 did | of what 
remained In 2 hours and C finished it m half an hour. How 
long wopld they have been doing the whole if they had worked 
together ? 

87 . A clock lose.s 5 minutes a day. It shows correct lime at 
noon ott a Monday. After how many d^y$ will it again show 
correct (iuie on a Monday ? 


. $6.. jfUpriyafecr, running ^ the rate of 10 miles an hour,. 
jftiscbvetijL Shi'pv 18 miles off, making way nt the rate of 8 miles an 
hourt; bow many miles can the ship run before she is overtaken ? 



' wiiiges of 2$ men amount to <1766. 10^; tu. (6 
hfany nicn must work ;24;^ays fo reeeive ftip35, tbe 
the latter being one^half thoee of the former i 



MISCELLANEOUS EXAMPLES 




00. 55 gallons of a mixture of wiJe and water contain 

5 gallons more wine than water ; find the ratio of wine to water 
in the mixture. 


01 . 


Bring 


ft 


5 i-i of 
2x4+;*. ^ 4 ^ 




cwt. to the #ac- 


tion of 4I tons. 

92 . y 4 can do half a picce-of work in 3 hours, being twice as 
much as /? can do ; //, A and C can together do the whole in 
2J hours : in how many hours will C do a piece of work which J? 
can do in Q hours ? 


03 . How many seconds will a traj|), 184 feet in length, travel- 
ling at the rate of 21' miles an hour, take in passing another train, 
223 feet long, proceeding in the same direction ai the rate of 
10 miles an hour ? 


94 i. can give B 20 yards* start in a mile race and can give 
C 40 yards* start ; how much start can B give C in a mile race ? 

--^ 06 . A piece of work must be finished in 56 days, and 15 men 
are set to do it, working 9 hours a day ; but after 24 days it is 
found that only g of the work is done. If 3 additional men be 
then put on, how many hours a day will they ail Iiave to labour, in 
order to finish the work in time ? 


00 . Tnvo equal wine glasses are filled with mixtures of wine 
and water in the ratios of 2 of wine to 3 of water and 3 of wine 
to 4 of water ; when the contents are mixed in a tumbler, find the 
strength of the mixture. * 


07. Divide R47 between ✓f, B and C in such a manner that 
B may receive Bs more than 3 times, and C R3 more than 4 tinies^ 
the amount to be received by A. 

08. Al wbat times between 2 and 3 are the hands of a clock 
si minute-divisions apart ? 

09. Three boys agree to start together and run, until all come 
together again, round a circular court 15 yards in circumference. 
One runs* at the rate of 6, the second, 7, and the third, Smiles 
an hour. In how many, seconds will the race end ? 

100. In a game of skill A can give B, and B can give C*, 10 
points out of a game bf 50 ; how. many should A give C ? 

101 . If 7 cows and 20 sh^p ^ be worth 2, and 3’ cows and 
16 sheep be worth £ 7 ^ find tb^ price a cow and of a sheep- 

102. Two equal wine are respectively i and i of 

rwine ; they are then filled bp watbr, apd tljie contents mixed 
in a tumbler ; iSnd the ratio ' 4 f wine to wamr in tbe tumbler# 
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103 . Express of*Ri 7 . 8<!z. + *§ of 14J, 6d as the fraction 
of R 1 70, a rupee being worth 2 shillings. 

104 . A can do a piece of work in 8 days, which B can destroy 
in 3. A has worked 6 days, during the last 2 of which B has been 
destroying ; how many days must A now work alone in order to 
complete his task ? 

106 . A train 1 10 yd. long overtook a person walking along the 
line at the rate of 3 miles an hour, • and passed him completely in 
9 seconds ; afierwards it overtook another person and passed him 
in 98 seconds. At what rale was this second person walking ? 

106 . In a hundred yards’ race A can give B four and C five 
yards’ siart ; if B were to j^ce 6", giving him i yard in a hundred, 
which would win ? 

107 . If 6 men and 2 boys can reap 13 acres in 2 days, and 7 
vnen and s boys can reap 33 acres in 4 days, how long will it take 
2 men and 2 boys to reap 10 acres ? 

108 . Gold and silver are mixed together in a mass of 30 oz., 
so that for every 6 parts of gold there are 4 parts of silver. How 
much gold must be added to the mass, so that for every 5 parts of 
gold tliere may be 3 parts of silver ? 

109 . A publican bought 10 gallons of wine at j^t . 7 . 6 per 

gallon ; he mixed some water and filled quart bottles with it ; 
how much water must have been added, supposing that the cost 
price of the contents of each bottle was thereby reduced to 55. ? 

110. If 12 oxen be worth 29 sheep, 15 sheep worth 25 hogs, 

17 hogs worth 3 loads of wheat, and 8 loads of wheat worth 
13 loads of barley ; how many loads of barley must be given for 
340 oxen ? * 

111. A and B arc two spouts attached to a cistern. A can fill 
it in 10 min., and B can empty it in is min. If A and B be opened 
alternately for 1 minute each, in what time will the cistern be 
filled ? 

112 . A race course is one mile long ; A and B run a race and 
A wins by 80 yards ; A and C run over the same course and A 
wins by 20 seconds ; B and C run and S wins by 5 seebnds, Ifi 
what time can A run a mile ? 

113 . If 1 can walk a certain distance in 112 days when I jest 
5 hours e^ch day, how long will it take hie to walk twice as far, if 
1 walk twice as fast and rest twice as long each day ? 

Hi. A cask contains 12 gallons of a mixture of wine and 
water in the ratio of 3 to 1 ; how much of the mixture must be 
draivn 0% and water substituted for the mixture in the cask to 
. become half and half ? . * 
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116 . A rectangular court is 50 yards long and 30 yards broad. 
It has paths joining the middle points of the opposite sides, of 
6 ft. in breadth, and alsojhas within it a path of the same breadth 
running all round it. The remainder is covered with grass. If the 
cost of the pavement be \s Sti. per sq. ft . and of the grass 3J. per 
sq. yd., find the whole cost of laying out the court. 

116 . To complete a piece of work, A would take twice as long 
as B and C together, and B 3 times as long as A and C together ; 
/f, /?, G together can do it in i 3*days. In what lime could each do 
it by himself? 

117 . A down -train usually travels at the rate of 30 miles an 
hour and meets an up train 50 miles from the terminus. On one 
■occasion, on account of an accident, it only went at the rate of 20 
miles an hour and met the iip-train 415 miles from the terminus. 
Find the speed of the up- train. 

118 . A can walk 5 miles an hour, and the rate at which A and 
B walk are m the ratio of 7 to 6 : how many seconds* starNinust 
A give B that he may just beat him in a 3*mile race ? 

119 . If 5 puTiips, each having a length of stroke of 3 feet, 
working 15 hours a day for 5 days, empty the water out of a 
mine ; how many pumps with a length of stroke of 2I feet, 
woiking lo hours a day for 12 days, will be required to emply the 
same mine ; the strokes of the former set of pumps being performed 
four limes as fast as the olher ? 

120. If 7 horses and 12 cows cost as much as 10 hoi ses and 
() cows, compare the prices of a horse and cow. 

XL. DIVISION INTO PROPORTIONAL PARTS. 

To divide a^iven quantity into proportional parts is to 
divide it into parts which shall be proportional to certain given 
numbers. 

Example 1. Divide RS73 among Ay By C, so that their shares 
niay be in the proportion of 2, 3 and 4. 

If we divide 44873 9 ^ i 2 ' 4”3 + 4> equal parts» then A will 

have 2,, ^ViU have 3 and C will have 4 of these patts. 

Hence A's share x 2»Ri94. 

• j9*s share x 3-*429^ 

C$ share x 4 R388. 

Example 2. Divide ;£287 into parts proportional to 1 J, 2 and^i* ' 
; 2 : 2 : V; 12: 20 . 

Now proceed as in the preceding example. 

I 

« • 


C. A. IS 
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Example 3. A certain sum of money was divided between Ay 
By C in the proportion of 5, 6 and 9 ; A received ; what was 
the sum divided ? ^ 

Since 5+6 + 9'*"20, if the whole sum were divided into 20 equal 
parts, yl’s share would contain $ of these parts. Hence the value 
of one ; /. the whole sum**;£Y‘ 20=»j{^i8o. 

Example 4. Divide R50 amongr*u 4 , C, so that share may 
be half as much again as ^’5. and Cs share § of A's and 
together. 

B*s share = il of A^s share ; 

A^s sharc+ share — shared of A^s share 

“ (* + ti) oiA^s share of share ; 
A Cs share = .5 of 2^ of share •*§ of A^s share ; 

, A*s share I ^*s ; C's « i ; ; J ; etc. 

Example, 5. Divide 52 into 3 parts such that i of the first part 
of the second part « 5 times the third part. 

^ of the 2nd part«=| of the 1st part, 
the 2nd part»| of the 1st part. 

Again, S times the 3rd part-** J of the 1st part, 
the 3rd parta-,^ of the 1st part, 

/, I St part I 2nd part I 3rd part 

«ist part ; S of the ist part ; of the ist part 
* I • 5 • » etc* 

Example 6. R82 is given to 5 men,' 8 wbi^en and jo boys, in 
such a way that a woman is to receive twice as much, as a boy, and 
a man as much as a woman and a boy together ; v^hat do the 
mmen receive ? . , ^ / 

8 women receive as much as i6‘ boya. y 
ao4 $ receive as much as 5 women and 5 boys/^ 
or as 10 boys and 5 boys, 

' or as 15 boys; 

]^n’a>bare ; womefn’s I boys^-wiS : 16 ; ro ; etc. 

^ How niany rti|iei^ hal^rupees and ^uarterrupees, 
proportional .‘to 5»0to togelhei 
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Value of three groups of coins are 

as 3 rupees I 4 half-rupees I 5 quarter-rupees, 

or as 1 2 quarter-rupees I S quarter-rupees 1 5 quarter-rupees, 

or as 12 I 8 I 5 ; 

the amount in rupees *=^22 ^ I2=»R24 ; 
the amount in half-rupees 8»Ri6 ; 

and the amount in qr.-rnpees* — x 5nRio. 

Therefore there are 24 rupees, 32 half- rupees and 40 qr,-rupees. 

Example 8. Divide £100 between A, so that 

share I Z?’s«2 1 3, B*s I Cs — 4 ; 5 and C’s [ ; 8.. 

We find as in Ex. 4, Art. 216, that the shares of B, C, D are 
proportional to 56, 84, 105 and 120 ; etc. 

£XAMPIi£S. 140. 

1. Eiivide RiS- lOci. into parts proportional to 1, 2, 3, 4. 

2. Divide j^i8. gs, into pans proportional to 2^, 1, 

3. Divide 26 tons in the proportion of 3*5, 2*25, 3I, 3}}, 

4. Divide 532^ into parts which shall have the same ratio to 

one another as |, «« 

6. Divide ^^4. 17s. 6d. into two parts one of which, is § of the 
other. 

0. A sum of money was divided into parts proportional to 3{, 
4i S‘5 ; the smallest part was R30 ; what was the sum divided ? 

7. A sum of money was divided between A^D^ C in proportion 
to their ages which were 10, 12, 13 years respectively ; ^ 5 share 
was £ss f find the other shares. 

8. Gunpowder is composed of saltpetre, sulphur and charcoal, 
in parts proportional to 75, 10 and 15 ; how many pounds of char- 
coal arc there in 6 cwt. of gunpowder ? 

0 . How much of the above gunpowder can be made with 25 lb. 
of sulphur ^ 

10 . In a certain battle an army lost 4 then wounded and 2 
killed out of every 25, and it mustered 38,000 men unhurt ; what 
was the number of men in the army at first ? ^ * 

, 11- Divide R90 between three peraonSj^ so that for every rupee 
given to the first, the second may get U tinnas and the third ntay , 
get 8 annas* 

U. brvide itjfi between Af and so that A gets f 
3 hate| and C gets 2 of share. » 



328 


ARITHMETIC 


♦ 

IB. Divide ^360 among Ay By Cy so that A may get’ 3 times as 
much as B, and B and C together ^ as much as A, 

14 . Divide R32 between At /?, C, so that A may receive 3 times 
as much as By and C* i of what A and B together receive. 

16 . Divide between A and By so that i of A^s money may 
be equal to % of B's, 

16 . Divide 30 into 3 parts such that ^ of the first part"*} of the 
second —4 of the third. 

17 . R21 is divided between Ay B, C i A*s share is J of B^s ; it 
is also I of B's and Cs together ; find each one’s share. 

18 - Divide £1. 13^. dj/f. between Ay By C\ Dy so that ^are 
may he of Hs. Cs share of A*Sy and /?’s share the sum of 
A's and C’s. 

19 . Divide £^. 6j. between 5 men, 7 women and 10 boys, so 
that each woman may have ? of each man’s share, and each boy s 
of each woman’s share. 

20. Ri 10 is to be divided among ro men, 16 women and 20 
children : if each man’s share* is to be equal to the shares of 2 
women and the 16 women are to have twice as much ns the 20 
children} how much will each woman receive ? 


21 . A number of men, women, and children are in the propor- 
tion of 3, 4i 5 : divide £^ ^s. yl. among them, so that the shares 
of a man, a -woman and a child may be proportional to 4, 3, 1. 

88. Divide £y) among Ay By C, so that A's share : B's share 
■*3 : 2, share : Cs share »4 I 3. 

83 ^ A certain kind of brass is composed of copper, zinc, lead 
and tin ; the ratio of copper to zinc is 1 ; 2, of zinc to lead 3 I 5 
and of lead to tin 7 '. 8 ; f nd the quantity of zinc in i cwt. of 
the brass. 


84 . Four towns are to provide according to their population a 
contingent of 140 men. The. populations of the towns are 1058, 
1587, 2116 and 2645 respectively ; find the number of men to be 
provided by each town. ^ 

86. 700 coins consist of rupees, half-rupees and qiiArter-riipees, 
the values of the rupees, the hal^rupees and the quarter- rupees 
areas , 913 ^ 5 ; find the number of the rupees. 


36 , t'low many rupees, eight-anna pieces and four-anna pieces, 
of wirich the numbers arc proportional to 2^, 3 and 4, arc together 
wcrt'tft Rflo ? . . ' 


, 87 . If 2 men do as much work its $ women, and 6 st^oihen a# 
'itthch' ks. ehildrehj divide a . week’s wage^of.'k36anEt^g. 3 men| 

w^meei and 1 5 children. , 
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29 . The sum of three fra. ans is ; 14 times the first-* 15 
limes the second *-iS times the third : find the fractions. 

29 . Divide Rr42 among A, so that for every R5 given to 
A, B may get tt3, and for every R7 given to C may get M5. 

30 . Areas of circles are to one another as the squares of their 
ladii. Divide a circle of 1 ft. radius into three equal parts by 
concentric circles. 

31 . If the weight of pure silver and of alloy in a rupee be in 
the ratio of 11 to i,and the price of pure silver be H2. 10. Syx 
per oz. avoir., find the weight of a rupee (in grains) supposing its 
value to be that of pure silver it contains. 

An estate is divided amongst 3 persons in the ratio of 7, 

8 and 10. Find the value of the estate when R2500 added to the 
largest sljare would make it equal to half of the whole. 

33 . A numter of mangoes is to be divided amongst 4 persons 
in shares which arc as I, J, J and J ; what must the number a/ 
Avfj/ be that this may be done without cutting any of the mangoes . 

• 

XLl. FELLOWSHIP OR PARTNERSHIP. 

2 ^ 3 . Suppose that three pe/sons C arc partners in 

trading, and that A has a capital of tt3ooo in the business. B has 
R5000 and Cha? R6000 ; and they gain R1400 : hovy should the 
profit be divided ? 

It is obvious that the profit must be divided into parts propoi^ 
lioaal to 3000, 5000 and 6000 ; which may be done by the method 
e.\plained in the preceding section. 

The above is an example of what is called Siinplo PeJIow- 
Bhip^ the capitals contributed by the several partners being 
supposed to continue in the business for the same period of tiinc. 

^ 24 . Suppose, again, that A^ /?, C are partners in trading, and 
that A has a capital of R3000 in the business for 3 months;. B has 
R5000 for 6 inonihs, and C has R6000 for 7 months, at the end of 
which time the gain is R720 : how should this be divided ? 

Now, a capital ofR3ooo employed for 3 months may be taken 
to be equivalent to a capital of R9000 Rsooox 3) 
for t month ; R5000 for 6 months may be taken to be equivalent to 
R50000 (i>., R^opOffi) for 2 month ; and R6000 for f iiiont^> 
equivalent to K42000 (/.r., Rfiroox?) for 1 month. Hence tbe^ 
profit must be divided in the proportion ^of 9000, 3CO00 and 42000 ; 
which may be done in the usual way. , 

Consequently, if the capitals of partners be employed for differ- 
ent fperiods of time, the period of time must be made the same 
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for all, by multiplying each capital by the measure of the corres- 
ponding period |of time. 

Note. In working, the several sums of money must be express- 
ed in terms of the same unit, as also the several periods of time. 

The above is an example of what is called Compound 
Fellowship, the capitals contributed by the several partners 
being employed in the business for different periods of time. 


EXAMPLES. 141 . 

^ 1 . Af By C enter into partnership ; A furnishes R350, B R500 
and C H750 ; what should be the share of each in ^320 profit i 

2 . A bankrupt owes Rzboo to two creditors, namely, R1200 
to one, and R800 to the other ; his assets are R700 ; what does 
each creditor lose ? 

3 . Ay By Cy D cngagc in business with a joint capital of £7550 ; 
at the end of a year A receives ;£2oo, B ;£235, C and D 4200 ; 
how much capital did C put in ? • 

4 . Ay By C are partners, A receiving f of the profits, and B 
and C sharing the remainder equally, income is increased by 
R75 when the profits rise from# of the capital to Find 
the respective capitals invested. 

5 . A and B are partners in a business in which A has 7^ annas 
share and B 8^ annas ; B, being the working partner, receives A 
of all the profit, the rest is divided in proportion to the capital ; 
what does B receive out of H6080 ? 


0 . Ay By C engage in business with a joint capital of /18000 ; 
A gives £2000 more than By and B £2000 more than C ; divide a 
profit of £io8o between them. 

7 . A, B, C enter into partnership : A puts in £70 for $ months, 
3 £S0 for 6 months and C £30 for 8 months. They gain £^ lor. 
Hw should the profit be divided ? 

Ay By C pasture in the same field. A has in it to oxi^n for 
7 months, has 12 oxen for j months, and C has 1$ axen for 3 
months^ The rent U Ri;. How miidh of therein should 

each pay V ^ 

r 4 S14«'ts business with a capital of ;^22oo on the i6(hof 
the 3fd%f July admits a partner B with a capital of 
profit amount to £4^9. i6si by the 3tst of December, 
person’s share ? 

patUters, JD bringing andJS 

^ ^M 4 } 4 pn 4 of 3 months i> dpubtes bl$ capital- and a new 

who brings K3706; and at the end of 
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5 months E trebles his capital. The year’s profits amount to 
Hi 200 : how ought this to be divided ? 

11. A and S start a business with capitals as 5 ! 7. They 
withdraw respectively § and 2 tl'eir capitals at the end of 
4 months. At the end of the year a profit of ;^226 is divided ; 
find A^s share. 

12. A and B entered into partnership with £700 and ;£6oo 
respectively. After 3 months A withdrew S of his slock but after 
3 months more he put back g of what he had withdrawn. The 
profits at the end of the year are ;^726 : how much of this should 
A receive ? 

13. A and B start a business, A puts in double of what B 
puts. A wiihdraw’s J of his stock at the end of 3 months but at 
the end of 7 rnon>t!i.s puts back J of what he has taken out, when 
B takes out } of his stock. A receives ^300 profits at the end of 
the year ; what does B receive ? 

14. A and B hire a meadow for 6 months. A puts in 21 cow's 
for 4 months ; how many can B put in for the remaining 2 months, 
if he pays f of what A pays ? 


XLII, ALLIGATION. 

The following are examples of Alligation or the mixing 
of things of the same kind but of different qualities. 

Example x. How must a grocer mix teas at 2S. (id, a lb. and 
3L a lb. so that the mixture may be worth 31. a lb. ? 

When the buxture is made and sold at 3^. a lb., each lb. of the 
cheaper tea in it brings a gain of , and each IJb. of the dearer 
tea brings a loss of 9^. Therefore 9 lb. of the cheaper tea brings a 
^ain of 54^/. and 6 lb. of the dearer brings a loss of Hence, 
in Order that there may be neither any gain nor any loss, for every 
9 ib. of the cheaper tea \vc must take 6 lb. of the dearer ; therefore 
the proportion is 9 parts to 6, that is, the teas must be misted in the 
inverse ratiff of the differences of the two prices and mean price* 

• 

example 2. In wiiat progortion should teas at 2X. 6</., 3s., 4s. 3d, 
and 4S, gd, a lb. be mixed to Intake a mixture worth 4r. a lb. ? 

‘ The first two prices am under, and last two above, the mean 
price. We take equal quantities the. teas at the first. two prices, 
and the mixture is worth 2s. a lb- ; we sdso take ^nal quantities 
of the teas at the last two pricps, aad.,slie ipixtuie is worth. 4*. id 
.alb. Mow we ttiix these two mixtures as in 1, and ^itd 

that these must be taken in the pmportida of 6 to 15 of 3 to;. 
Consequently tbe teas arp mixed in the proportion of i, t, {, f. . 



232 


ARITHMETIC 


Note. Instend of taking equal quantities we might take tlie 
teas in any proportion to make the fust two mixtures ; and conse- 
quently an example of this kind (in which the number of ingredi- 
ents is more than two) may have an unlimited number of solutions. 

KxampU 3. In what latio must a grocer mix .‘iig.tr at 6^1. per 
seer with sugar at per seer so that by selling the mixture at 5^*. 
3^. per seer he may gain J of his oiillay? 

ij of the cost price of a seei ol the mixture s*/. 3/. ; cost 
price of a seer of the mixture == 5^. np. Now proceed- 

ing QS in Ex* 1, we find that sugar at ba. per seer must be mixed 
with sugar at 4/1, per seer in the ratio of (4a. bp* -4^/.) to (6^. -4/1. 
bp.), i, e., of 1 to 3. 

EXAMPLES. 14$. 

^ 1 . How must sugar at per seer be uiLxed with sugar at 5/1. 
per bce4' to make a mixture worth 4a* 3/. per seer ? 

2. In wdiat ratio must tea worth 21. per lb. be mixed with 
tea worth 3J. per lb. to make a mixture worth jf. per lb.? 

3 . Tea at 2J. 6r/. per lb. is mixed with tea at 4J. id. per lb.> 
and the mixture is sold for y. alb.; how were they mixed ? 

4. In what ratio must a giocci mix coffee at y. per lb. with 
chicory at yd. so that by selling the mixture at 2s. per lb. he may 
gain of his outlay ? 

6. A grocer buys idack tea at 2S. 6d, per lb. and green tea at 
y. gd. per lb. ; how must he mix them so that by selling the mix- 
*ture at 3 j. per lb. he may gain ^ of his outlay ? 

6 . In what proportion should water and w’ine at 12 j . bd. a 
gallon be mixed^to reduce the price to io.r. a gallon ? 

7 . Currants at sd- per lb. are mixed with currants at gd. per 
lb. to make a mixture of 17 lb. worth yd, per lb ; how many 
pounds of each are taken ? 

8. A person bought 60 md. of rice of two different sorts for 

Si 53. ^2a. The better sort cost K3 per md. and the worse K2. 4a, 
per nul- How many maunds were there of each sort ? » 

8 . A liquid is rj times as heavy as water, and water is iJ 
times as heavy as another liquid Q, ; how much of the liquid P" 
njustbe adcled to 7 gallons of the liquid Q .so that the mixture may 
wetglf as much as an equal volume of water ? 

to. A mass of gold and silver weighing 9 lb. ia worth ^318* 
ffthe propdrlions of eold and silver in it wei-e inter- 
/dRai»ged»'it would be worth £*29, lojr. $ supposingthattbe- 
gaki IS lyif* loid. per os.i find the proportion of gold 
tlsfO m4s5, and the price of silver per oz. 
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11. A merchant has wines worth js., gr , lu. and 1 5L a gallon 
respectively : how must he mix them to obtain a mixture worth icr. 
a gallon, using equal paits of the first two kinds^ and also equal 
parts of the last two kinds ? 

12. In what proportion must a grocer mix teas at 2s. 6/i., 3.r. 

and 4s. 6/^ per lb. to make a mixinrc worth 45. per lb., usi-ng equal 
parts of the first two kinds ? * 

13 . A man has whisky \vo>th 22s. a gallon, and another lot 
worth iSl a gallon ; equal quantities of these are mixed wiib w'ater 
to oMarn a mixture of 50 gallons woiih \6s. a gallon ; find how 
much water the mixture contains. 

14. A grocer lluy^ leas at 2s. 6^., 3y. and y. 9//. per lb. res- 
pectively ; ho.v inusi lie mix them so as to obtain a mixtiiie 
worth 3J. 3£/., per lb., using the first two kinds in the proportion 
of 2 to 3 ? 

16. A grocer wishes to mix teas at 2 j., jJ., 3.L 6 d. and 4L per lb. 
respectively : how must he mix them (using the first two kinds 
in the proportion of 2 ; 3, and the last two in the proportion of 
3 ; 4) so that by selling the mixture at y, 4 (i. per lb. of the 
receipts may be clear piofit ? 

XLIII. AVERAGE VALVE. 

The average or mean value of any number of quanti- 
ties of the sau.e kind is iheir sum divided by the number of them. 

Example^ Find the average age of four boys who are to, 11, 
13 and 14 years old respectively. 

Average years* 12 >ears. 

EXAMPLES. 14:$. 

Find the average of the numbers, 

1 . li 2, 3, 4, 5. 2. S, 10, 13, 15, 17, 20. 

3 . 3 i, 7 |, 81 * 9 i, 10- »' 3 » 7 * 6 , 8*9, 3-1, '8. 

6 . F?nd the average age of five boys who are V 3 i 15, m, 9 and 
8 years old respectively. 

6. What was llie average daily expenditure of a man in i88o,* 
'vho spent 11765 . 10 . 9 in the first half-year and RS81 . 5 , 3 in 
the last t 

7 * The population of a town was 28750 in 1870 and 300QP in 
1880*; find the average annual increase between the two dates. 

8 . Of 20' men 12 gain ^£3. 7.r« each and S men gain ^2. Bs. 
each ; what is the avenge gain per man ? * 
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9 . Five men weighed respectively 8 st. 8 lb., 9 st, 4 lb , 10 st,, 
10 st. 10 lb. and 11 st. 6 lb. ; what is the average weight per man ? 

10. If 20 chairs are bought at R5 each, and 1 5 at R4. 8 <t. each, . 
and 15 more at R 4 each, what is the average price of a chair ? 

11 . A train travels 1 mile in the first 10 min., miles in the 
next 10 min., 2 miles in the next, miles in the next, and 1 mile 
in the next : wha! is the average speed of the train per hour ? 

12 . The average weight of 6 men is 10 st. ; two of them 
weigh 9 st. 7 lb. each ; find the average weight of the others. 

13. The average age of 8 men, 7 women and i boy is 45 years, 
that of the 8 men being 48 years and of the 7 women being 46 ; 
determine the age of the boy. 

14 f. The average nge of 5 children is 7 years, which is increas- 
ed by 6 years when the age of the father is included ; find the age 
of the father. 

16 . The average weight of 7 men is diminished by 3 lb. when 
one of them who weighs 10 stones is replaced by a fresh man ; 
find the weight of the new man. 

16 . The average age of a class of 20 bdys is 12 years ; what 
will be the average age if 5 new boys receive admission in the 
class, whose average age is 7 years ? 

17 . If the chairs in Question 10, are sold so as to gain ^ of the 
•cost price, what is the average selling price of a chair ? 

18 . The average price of a chair, a table and a cot is R19 ; 
the average price of the table, /the cot and a book*shelf is R22 ; 
if the price of the book-shelf be R16, find the price of the chair. 

19.1 (|The average temperature for Monday, Tuesday, Wednes- 
day and Thursday is 6o* ; the average for Tuesday, Wednesday, 
Thursday and Friday is 63” ; if the ratio of the temperatures for 
Monday and Friday be 21 ; 25, find these temperatures. 


XLIV, PERCENTAGE. 


2 * 7 . The term per centum or per cent, means a 
hundreds .. * 


Suppose that a^trader who has a capital of R4ooa ^ains Raoa ; 
he gains RS for every hundred of his capital. This Is expressed 
by saying that ihi tradei^s gain ts 5 tenU 


Jf0t04 , The symbol % or the letters p, r. are used as an abbre^ 
viatiottTot the words 

VVhat fraction of a number does S 0. of it denote 7 
, eVof a number»y{f0 of the number** of the numb^* 
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Example 2. How much is 6 J p. c. of R320 ? 

The percentage of ^320*'-^ of R32o^R2o. 

100 10 

EXAMPLES. 144. 

What fractions are denoted by the following rates per cent. ? 

1 . 124. 2. 33 J. . 3 . 4. 4. 3. 5. 125. 

Find the value of 

•6. 5 p. c. of liyoo. 7 . 74 p. c. of ;£i40. 8. | p. c. of £20, 
9 . 35% of 3480 men. 10. i% of a sq. ft. 11 . 8*5% of 50 cwt. 

12 . A man’s income is H3000 a year • if he spends 64 p. c. of 
it each month, how much does (he save in a year ? 

13 . Five per cent, of the total population of a town are 
English men ; the rest arc Hindus ; if the population of the town 
be 37820, what is the number of Hindus ? 

14 . A man’s income in 1871 was /soo ; in 1872 it was in- 
creased by 20 p, c. 4 what was his income in 1872 ? 

16 . Find the difference between f of R70 and f p. c. of R70. 

16 p A testator bequeathed by will { of his estate to his son, 
60 p, c. of the remainder to his daughter, and the remainder to his 
widow ; the son got ^£75 more than the (laughter. How much did 
the widow receive ? 


Example 3. What rate per cent does the fraction ^ denote ? 

The fraction, = 

8 8x too 


Example 4 

The fraction — 


100 lOO ' 
rate per cent. — 37J. 

What per cent, of R4o-is ft 3 ? 

40 40 X loo 100 loo ’ 
rate per cent. ■■74. 


EXAMFIiBS. 145. 

What rates per cent, do the following fractions denate ? 

4* 9e J. 8. aV 4. }. 5, J. 

e* A. 7 . 8. 8. 9 . 10 . •». 

What pet cent, of 
11 . R26 is R13 ? 


13 . R40 is R8 ? 18 , £i is i 2 s.J 
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14 , ’25 IS } r 16 . i is ? 16 . is *3 ? 

17 . Of 3120 men in a town, 420 died ; what per ccju. survived ? 

18 . Out of a debt of .H2500, Hi 900 is paid ; what per ccnU 
of the debt still remains unpaid ? 

19 . The number of boys in a school in January was 330 ; in 
February it increased to 360. Find the increase per cent.* 

aO. A mass of gunpowder is made with 2 lb. 5^ oz. of nitre, 
5 oz of sulphur and 7I oz. of charcoa'I ; find the percentage compo- 
sition of the powder. 

21 Standard gold contains 11 parts pure gold out of 12 ; what 
per cent is dross ? 


Example 5 Of whatlsum of money is R30, 5 p. c. ? 

5 p. c. of the siim-H3o, 

O'" \ off of the Slim - H30 ; 

the sum **R3 o x ^ « U600. 

EXAMPLES. UC. * 

Of what number is 

1. 22, 10 p. c. ? 2. 57. 4I p. c. ? 3 30, 1 20 p. c. ? 

4 . 81, j p. c. ? f. 2i, 2i p. c. ? 6, 3!, '27 p. c ? 

7 . A man spends H32 5oa year, which is 66§ ]) c. of his yearly 
income ; find his income. 

8 . A man spends 60 p, c. of his income and saves H2000 ; what 
is his income ? 

8 , The population of a town '.increased 7 p. c. from 1880 to 1883, 
and its population in the latter year was 13910; what was its 
population in 1880 ? 

10 .. If a tax of 10 p. c. on the income of a man yields R300, 
how much will an income-tax of 5 pies in the ft produce ? 

MISCSLLAinSOUS HXAHPLES. 147. 

1, The price of a bottle of red ink is 20 p. c. more than that of 
a bottle oi black ink: If a bottle of red ink costs 12 annas, how 
much will ^ bottle of black ink cost ? 

j|.« A fradeFin his first year gains 8 p. c. of bis capital, but in|- 
the .^ecciiKl^aHoscs to p. c. of what he had at the end of the first i 
yefif^'and1^9Aliapita is 1(224 less than at first ; find his original 

' i . - ,v • ' 
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3. A tiadeHs capital increased ro p. c. every year ; at the end 
•of 3 years it was K6050 ; what was his capital at first ? 

4 . In a mixed school 25 per cent, of the scholars are infants 
tinder 7, and the number of girls above 7 is jf of the boys above 7, 
and amounts to 36 ; find the number of children in the school, 

6. A man spends $ p. c. of his income in insuring life, and this 
part is exempted from income-tax ; his income-tax which is laid at 
4 pies in the rupee, amounts to U30. 5rr. ; find his gross income, 

0. Three casks contain equal quantities of wine ; a mixture is 
formed by taking 25 p c. of the fiist cahk, 35 p. c of the second and 
45 p. c. of the third ; what per cent, of the whole quantity is taken ? 

7. Two mixed schools have 90 and 120 children respectively ; 
In the first 60 p. c. and in the second 50 p. c, of the children are 
boys ; what per cent, of the children in the two schools are boys ? 

8. In a towfi the numbers of male and female inhabitants are 
3450 and 3020 respectively ; the decrease in the former is 10 p. c, 
while the incic.ase in the latter is 5 p. c. Find the increase or 
decrease per cent, of the total population. 

9. In a mixtiii^ of coffee and chicory the coffee is 40 per cent ; 
to 5C0 lb. of the mixture a quantity of chicory is added, and then 
the coffee is 36/, p. c. How mfiny pounds of chicory are added ? 

10. If y4*s income be 10 per cent, more than how much 
per cent, is income less than ? 

IL A sells his goods 10 per cent, cheaper than B, and 10 per 
cent, dearer than C ; bow much per cent, are C'*s rates lower 
than /?’s ? 

12. The price of .sugar being raised 10 p. c , by how much 
per cent, must a man reduce his consumption of that article so as 
not to increase his expenditure ? 

XLV. COMMISSION, JiROKERAGE, PREMIUM. 

Coinmisoiou is the sum of money paid to an agent for 
buying or selling goods or property of any kind. It is usually a 
j^ercefit^ge upon the value of goods bought or sold. 

The agent is sometimes called a brokor. especially xvhen he 
buys or sells Government Promissory l^otes. Shares of Companies, 
etc , and the coiuuiission, brokerage. 

Premium is the sum of money paid to an InfuraMce Company 
which, in ronsideration thereof undertakes to make a loss 
incurred through fire or ship\Yi'Cck, or to pay a certain sum of 
money afteY a man's death to his ,jpel4tives. The instrument 
^onimning,the contract, is cjsHed .the PoUoy pf iMUtenoo ; 
and the stamp duty on the policy is called the PoMoy . fl'uty. 
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Premium is usually a pircenia^e upon the sum of money which 
the insurer or his relatives are to receive. 

Commission, Brokerage and Premium are therefore names 
given to a percentage in particular cases. 

Example i. An agent buys goods worth R75C, and receives 
a commission of 2^ per cent. ; how much does he get ? 

Commission of — 12a. 

100 4 

Example 2. A cargo, valued at is to be insured at 5 p. c, 

premium ; what sum must be insured that, in case of loss, the 
value of cargo and the premium paid may be recovered ? 

If every (j£ioo-;^ 5) be insured for £100, then in case of 

loss both the value of goods and premium paid will be recovered. 

Now since /g's must be insured for ;£ioo, * 


AV. 

Lifyo 


# Ans, 

EXAMPLES. 148. 

1. A broker purchases goods worth K5000 ; what is his com- 
mission at per cent. ? 

2. What is the cost of insuring cargo valued at 7000, the 
premium being 3J per cent ? 

3 . A commission agent sells 720 bales of jute at B7 per bale ; 
what commission does he receive at li per cent. ? 

4. An agent buys a house for R6750, and receives commission 
at K3. \2a. per cent. ; what has his employer to pay altogether ? 

5 . A broker received J p, c. {or buying Government Promis- 
sory Notes. His brokerage amounted to K35 ; what was the value 
of thte Promissory Notes bought ? 

0. A ship is insured for { of its value at 1 j p. c. and the 
premium is, j[^20 ; what is the ship worth ? * 

• 7* Tha premium on a policy of iosurahee at 4 p. c. is R120 ; 

find the AP^ount of the policy. 

0. Ho% much must be paid to insure a cargo worth 
the pcenduih being policy chtty is, and brokerage 
per 4^00 reflectively ? 

ti; ; what sum must a merchant insure a cargo worth II9760 

case of toss both the cargo end premiitoi may 
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10. Goods worth £77^0 are insured at 3^ per cent., so that 
in case of loss both the value of goods and premiani may be 
recovered ; find the amount of premium paid. 

IL Cargo worth ^£5000 is to be insured, so that in case of loss 
its value and all the exp^mses connected with its insurance may be 
lecovered. The premium is per cent., policy duty per cent, 
and brokerage i percent. ; for what sum must the cargo be insured 
and what is the amount of the whole expense paid on insurance ? 


XLVi. PROFIT And loss. 


Under this head we estimate a profit or a loss, not abso- 
lutely, but in relation 10 the cost price, that is, as so much per 
cent, on the cost price. 


Example i. If chairs are bought at R5 each, and sold at 
R5. 9a. each, what is the gain per cent. ? 

The gain is 9^. on 1^5 or Zoa. ; and we have to find what per 
cent, of is Qa. 


Now, the fraction 


i « 900 „ i»i . 

80 80x100 100 100’ 


/. ,yie gain is ii^ per cent. 


Example 2. A horse is bought for R80, and is sold at a profit 
of 25 p. c. ; what docs the profit amount to, and for how muclvis 
the horse sold ? 

Pro6t>-25 p. c. of ftSo»R20. 

/• The horse is sold for R80-HR20, or Hioo. 


Example 3. Some goods are bought for R90 ; for how much 
must they be sold so as to gain 10 per cent. ? 

The selling price » 110 p. c. of cost price 
of R9 o«R99. 


Example 4. By selling sugar at Ri2 per md< I gain 20 p. c ; 
at what price per iiid. did I buy it ? 

• lao p, c. of the cost price selling price, 
or )j|S of the cost price«"Ria ; 

the cost price«-Riax)S8i^Rio. 


Example 5. If 10 p. c. be lost hy seUing Rft article fca: R72> for 
how much should it have been sold so as to gftin 5 per cent ? 

90 p. c. of the cost price,«^R^, 

- * 5 . 

Ans^ 
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Example 6. By selling a hou^e for ^69 there is a loss of 8 p.c ; 
^vhat would be the loss or gain per cent, by selling it for £yS ? 

;f69«92 p. c. of the cost price, . 

/. £i 



- 104 

•V fhere would be a gain. of 4 per cent, 

EXAliFLBS. 14». 

1. 1 sell for B20 that for which 1 gave K16 ; what is my gain 
per cent. ? 

2. At what rate per cent, is the loss on selling for 1 . 9 . 
what cost S • 6 * 3 ? 

3. I sell 20 articles lor the same money as I paid for 25 ; 
what do 1 gain psr cent, on, my outlay ? 

4 . If the selling price of J of a number of toys be equal to the 
cost price of the whole, hnd the profit per cent, 

5. 70 gallons of wine aie bought for /50, and 9 gallons are 
lost by leakage ; the remainder is sold At is, loW. a pint ; find 
the gain or loss per cent, on the outlay. 

0. Certain articles arc bought at 12. i$.r. for too, and are sold 
at 2J guineas for a dozen ; find the gain or loss per centi 

7. A person by selling 48 yards of cloth gained the cost of j6 
7ard's ; find the gain per cent. 

8. 320 maunds of rice were bought at K5 per niaund, and sold 
at a loss of 5 p. c. ; find the total loss and the selling price per seer. 

8. A merchant buys certain goods at j£6. 19. 3 per cwt. and 
pays 1 5J. per ton for expenses ; at what price per lb. must he sell 
them so as to gain 15 p. c. on bis total outlay ? 

10. If oranges are bought at the rate of 13 for a rupee, how 
many ttinst be sold for a rupee so as to gain 2$ p. c. ? 

It. The cost price of a book is 7^ 6uf. ; if the expenses of sale 
be S p. c. upon this, and the profit 20 p. c., what would be the 
retail price } , 

. 18.^ 24. gallons of ale are bought at a gallon and 30 gallons 
4>f a gallon, and they are mixed together. If 13 

galtobift of tltetOixiure be lost by leak^gCi and 20 gallons sold at 
9/. 3^. A at what price per, gaHon must the remainder be 
sola .2p. p. c. on the wholo omfay 

la^ hoaght a qnnntlty ' e* test for Rys; sells f of 

wim cbat niun bt tiitiit tint 
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selling price, in order *Jiat by selling the rest at the increased price 
he may gain 4 p. c. on his outlay ? 

14 . 1 bought note paper at the rate of 8 annas for 5 quires, and 

sold it so as to gain as much on the cost of 33 quires as 8 quires 
were sold for ; at what price did 1 sell the paper i>er quire ? 

16 . 4 horse is sold for R440, at a loss of 1 2 p. c. ; how much 

did it cost ? 

16 . A quantity of sugar is* sold at Oa. gfi. per seer ; the gain 
asi2ip. c. and the total gain is Ri 5. What is the quantity of 
sugar sold ? 

17 . If oranges are sold at the rate of 1 1 for the rupee- and 
the gain is 8i p. c., at what rate were they purchased t 

18 . A bankiuptVs stock was sold for R52o^ at a loss of 17 per 
cent, on the cost price ; had the stock been sold in the ordinary 
course of tiade it would have realized a profit of 20 per cent. 
How much was it sold under the trade price ? 

19 . A horse was sold for R240 at a loss of 3^ p c. ; for what 
should it have been sold to gain 26 p. c. ? 

c 

20. Ry selling tea at ys, per lb. a grocer gains only 5 p- c. ; 
by how much must he raise the price so as to gain j 5 p. c. ? 

21. If by selling 7 mangoes for U1.2.4A there be a profit 
of If)?, per cent., at what price per dozen must they be sold to gain 
20 per cent, ? 

22 . If a man lose 4 p. c. by selling oranges at the rate of 12 a 
rupee, how many a rupee must he sell them so as to gain 44 p. c. ? 

23. If by selling goods for H141 there be a loss of 6 p. c. ; 
what will be the loss or gain per cent by selling them for RiS9 ? 

24 . Goods were sold for U37. Srtf. with again of 12^ p c. ; 

what would have been gained or lost by selling them for H33. ? 

26 . Tea which cost R60 per md. is retailed at R2. 8a per seer, 
and there is a waste of 10 p. c ; what is the rate of profit per cent. ? 

26 . Sulphuric acid worth 3^/. per lb. absorbs moisture and 
becomes 2^ p c. heavier ; what is it then iVorth per lb. ? 

27 . * A merchant sells tea to a tradesman at a profit of 40 p. c , 
but the latter becoming bankrupt pays only i2j. in the £ ; how 
much per cent, does die merchant gain or lose on his outlay ? 

28 . A iradesm.an’s prices are, 30 p. c. above the cost j)iice ; if he 
allows his customers 10 p. c. on his bill, what profit does he make ? 

29 . How much percent, must a tradesman add on to the cost 
price of his goods, that he may make p c- profit after allowing 
his ciistoinei^ a reduction of 5 p. c. on^it-pill ? 

30. The price of flour being raised ao per cent., by haw mqch 

• • C. A. 16 
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per cent, must a man reduce his consumption of that article so as 
not to increase his expend! luie ? 

31- An ariicle when sold at a gain of 5 p, c. yields Rr|; more 
t^n when sold at a loss of 5 p. c. ; what was its prime cost ? 

/ 32. A man sells an article at a loss of 10 p. c. ; if he had 
received Hs more, he would have gained i2fcp. c, Wljat did the 
article cost him ? 

33. A piece of cloth is sold foK H40. ic^. at a profit of 30 p. c. 
If it had been sold at Ui. 12^. per yard, the profit woulil havfr 
been 1^12. Sa. ; how* many yai^ds are there in the piece ? 

< 34. A man em'barks his capital in three successive ventures. 
In the first he clears 80 p. c, and in each of the others he loses 
15 p. c. ; what per cent, does he gain or lose on his original outlay? 

3B. A boy buys a numbci of apples at 6 for 4r^ and a third of 

the number at 4 for 2a. ; at what rate must he sell them to gain 

20 p. c. on his outlay.’ Supposing his total profit to be H4, how 
many did he buy ? 

36. How must a grocer mix teas at 3.f. a lb. ami 35. 6r/. a lb., 
so that by selling the mixture at 3J. 8//. a lb. he may^gain 10 p. c. ? 

37. I must sell inyistock of sugar at 3tf. 6/>. per lb. to gain 

33J per cent. ; by mixing it with an inferior sugar in the propor- 
tion of 4 to I 1 gain 33^ p. c, selling at Ri. gn. 6/^. for yh lb. 

Find the cost of the inferior sugar per lb. 

38. A grocer proposes to sell his tea at 10 per cent, profits 
but adulterates it by adding J of its weight of an inferior lea 
which costs him j of the price of the better ; what profit per cent, 
does he make ? Also in what proportion must be mix the two 
kinds so as to gain 20 per cent. ? 

39. A merchant buys 1575 cubits of cloth. He sells } of it 

at a gain of 6 p. c., } at a gain of 8 p. c., } at a gain of n p- c. 

and the rest at a loss of 3 p. c. If he had sold the whole at a 

gain of SP- c. he would have received H120. J2r7. mote than he 
did. What was the prime cost of a yard ? 

40. How must wine at 20s, a gallon and brandy at 4SS. a 
gallon be mixed, so that by selling the mixture at 35X. a gallon 
there may be a gain of 1 5 p. c. on the; price of the wine atvl 20 p. c. 
on the price of the brandy ? 

41. A mixture of two kinds of wine, at 20s, and 255, a gallon, 

is sold at a gain of 10 p. c. If the two kinds had been sold 

separatel^i at a gain of 1 5 p. c. and 8 p. c. respectively, the total 

profit would have been the same. In what proportion were the two 
kin^s of wine, mixed together ? 

' > 42« A tradesman by means of a false balance, defrauds to the 
•extent of 10 p. c. in buying goods^and also defrauds in selling. 
'/What |||»r does he gain on his outlay by;bis dishonesty i 
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43 . A man sells a house, at a loss, for R400 ; had he sold it 
for Rsoojiis ^^ain would have been S of his former lo:>s ; find the 
cost price of the house. 

44 . A merchant has g^oods I worth ^300 ; he sells one-third 
of them so to lose 10 p. c. Hy how much per cent, should he 
raise that selling price in order to gain 10 p. c. on the whole ? 

* 

XLV 1 1: SLM PLK INTEREST. 

iJJIO. latorest is money paid for ihc use of moimy-lent. The 
money lent is called the Principal- . The Amount is the sum of 
the principal and inteiest at the end of any lime. The rate of 
interest is the money paid for ihe use of a ccrt:iin sum for a 
certain time Thus, if 1 bonow a snm of money on the condition 
ihai for the use of every rupee in the loan for a ncuiili I shall pay 
an interest of A anna, 1 am s.iid lu lK»riow <// ///r 3 aft: v' i\ anna per 
rupee per month. Again, If 1 borrow on the condition that for the 
use of every Uioo in the lorn for one year 1 shall pay an interest 
of R5, 1 am said t«» borrow a/ Ihc 3 'aie o: 5 per cent, per annum. 

Note. Per a 7 inum means •or ay cat. 

When interest is calculated simply on the original prin- 
cipal it is called Simple lntcrc.st. 

Note 1. The term inleicsl is generally u&ed in the sense of 
simple interest. 

Example i. Find the simple interest on U24 for 5 months ai 
A anna per rupee per month. 

Interest on Ui for 1 month 

/ K24 for I month s»U.j*^x24, 

/ U24 for 5 months **^^^24x5. 

i2tf. 

Hence, to find the interest we multiply the principal by 5 and 
by that is, we multiply it by The work in practice should 
stand thus : 

R. 

24 

_5 

32 ) 120 ( R3. i2rt. Am, 

96 

24 

16 

3^4 ( 12 . 

33, 
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EXAMPLES. 150. 

Find the simple interest on 

1. R58 for I4 months at 6/. per rupee per month. 

2. R76 for 9 months at 2 pice per rupee per month. 

3. R240 for 1 year at 3/. per rupee per month. 

4 . R375 for 1 5 months at | anna per rupee per month. 

5. ft29 for 3 years 3 months.at 2/. per rupee per month. 
0. R720 for 18 months at 4/i. per rupee per month. 


Examples. Find the simple interest on R728 for 51 years at 
4 per cent, per annum. 

Interest on R 100 for i year >*1(4, 

Ri for 1 year -Riio, 

R728 for i year 

/ K728 for 5 years|s»R’28jj4xt 

. -iti45- 1\P- 

Hence we deduce the fol lowing rule : 

Multiply the principal by the rate per cent, and by the number 
of yearsy and divide the product by 100. 


The work should stand tnus : 

We divide Ri 4560 by 100 by 
cutting off the two figures on the 
right ; thus the quotient is R145 
and R60 is the remainder : this 
remainder is equal to 960^. ; this 
divided by 100 gives 9/1. as quo- 
tient and boa. as remainder : 
this remainder is equal to jiop. ; 
this divided by gives 7*2/, 
as quotient. 


R. 

728 

4 

2912 



100 ) Ki45/>o 
16 

e*/9,66 

12 

p. 7,20 

/. Interest mR 14 5. ga. Y2p. 

-R145. 9«- lip- 


Note 2. The amount may be obtained by adding the interest 
to the principal, Thus the amount in the above examj^l^ 

**728 + 6145. 9/t, ( 

*K873-9^-7lA 

If the amount only is wanted we may. also proceed thus ; 
Inteiriftt on R 1 00 for 5 yeairs at 4 p. c, ""llao* 

The amount of Riooin 5 years«iRi20t 


-r 

W7a5 

wU 873..9 <l. 7{^. . ■ 



SIMPLE INTEHKbT 
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BXA21PLE3. 151. 

N, H. The rate per cent. U understood to he per annum unless 
otherwise stated. 

Find the simple interest on 

1 . H200 for 3 yr. at 4 p. c. 2. j£300 for 4 yr. at 5 p., c. 

3 . R750 for 7 yr. at 6 p. 4 . ;£i28 for 15 yr. at 3 p. c. 

5 . R450 for 1 1 yr. at 4^ p. c. 6. £^00 for 3i yr. at 4 p. c. 

Find the simple interest and the amount of 
7 . R495. for 2} yr. at 3%. 8. £325. 51. for 4 yr. at 2 ^%. 

9 . R225. iia. gp. for 4 years at 1 per cent, per month. 

Find the amount only of 

10 . R250 for 2 yr, at 7 P- c. IL for 5 yr. at 4) p. c. 

18 . R335 for 3^ years at | per cent, per month. 

18 . R720. 8j. for 2j years at 2J per cent. 

j£329. gs. 4h(i. for 7i years at 3i per cent. 

16 . £220 for 7 months at 4} per cent, 

Notes. When the rate per cent, and the number of years 
(or either of them) are fractional numbers, it is pnvenient drst 
to multiply these two, and then multiply the principal by the 
product. 


Example 3, Find the simple interest on R34S. lOtf. 3p. for 
2 years 6 months at 5I per cent. 

Now, 2 years 6 months •■2% years ; 

and aj x 5J-} x 


R. 

a. 

A 

34S • 

it . 

3 



S 


3 

3 



J 

I3Pp7 . 

6 . 

9 



_3 

8 .J 36393 . 

^ V. 

3 


i^5j6 . 8 . 6| 

16 

a. 5,84 - 
ii_ 

A lo.vii 


} 


See. sample 7 . 

Tbe ititeteistoR4S- 5A io'i4||»: 
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EXAMPLES. 153. 

N. B. When the time is given in months and days^ 12 months mc 
reckoned to the year, and 30 days to ihc month. 

Find the simple interest on 
iy 1. ii 37 5 for 3i. years at 2| per cent. 

2. ;f45o for 6S years at sTper pent. 

\y S, £^7S for 3 years 4 months 15 days at 5J per cent 
Find, to the nearest pie, the simple interest on 
4 . R309. 10/7. sp. for 5 months 10 days at 4 J per cent. 

6. R'ii. 15<T. 9^. for 2 years 9 months at 3} per cent. 

*^•6. Uioi. 13a. for I year 7 months 6 days at J per cent, per 
month. 


Note 4 . When interest has to be calculated from one day of 
the year to another, it is customary to include one only of the days 
named. 

Example 4. Find the interest on from [anuary 4th to 

May-'3oth, at 3 per cent. 

Number of days « 27 + 28 + 31 +30+30*146 ; 

• 146 cjr;ys-?,JJ of a ycar-J yr. ; and 

320 

6 

5 ) 'w o 

i;3,84 

20 

j. 16^80 
1^2 

//. 9^ the interest 161. gjdt 


Note 6 . It should be noted that factors of 365 ar^ 5 and 73- 
EXAMPLES. iSS. 

the time is given in days or y$ars and days^ the year 
is taken. io iaomst of 365 days. 

/piiod tibMinitite interest on ‘ 

April 4th to June 16th at 3 p. c> ' 

!»■ Feb. asrd to Sep. 30th at 4! jp. fc 
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3. 

4. 



44321. Stf. from Dec. loih, 1887, to May4tb> 1888, at 3I p. c.| 
/847. 151. from Jan. ist to April ist at 2J p. c. 

R349. 9/. from June ist to Oct. 4tb at sj p, c. 

H309. i2/T. for I year 73 clays ai 2i| p c. 


Inverso question^ on Simple Interest. 

Exiimplt' I. .At -iottal mte per cent, will K425 amount to R476 
in 3 years ? 


Test on R425 

for 

3 years 

- R51, (». f 

Ri 

for 

3 years 

a= tt 

Ri 

for 

1 year 



for 

I'year 





- 84 ; 

the rate 

: per cent 

- 4- 


EXAMPLES. 154 

.‘\t what rate per cent, will 

1. H300 amount to II337. 8<7. in 5 years ? — • 

2. R825 amount to U905. *fa. In 3 years ? 

8. ;£i 43 . ioj. amount to ^163. 13c. 1 1 J//. in 4i years ? * 

v^. the interest on R222I4/ 4^. amount to R462. 12^. in 7 
months co days 1 

6. a given sum of money double itself in 20 years ? . 

6. the interest on Any sum of money be Jths of the amount J 
in 20 years ? 

the interest on /1368. 151. become £1^. 4J, 7j</, from July 
5th to Nov. 30th ? 

8, ^t.what rate per rupee per month will fta 50 amount to y 
R312. 8t*. in 8 months ^ 


Example 2. In matty years Will /300 amount ;C405 at 
5 per cent, ? 

Interest on ;£ ^00 for i year»»;^ 4 ojjS 4 ^ ^,5 . and fnterest on 
;i300 for the required number of years«^4O3-;iS30O"“/!io5. 

/. the required number of ^ars •• »* 7* 

A « w * 5 
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SXAMPLBS. 15S. 

In what time will 

L ' R475 amount to RS32 at 4 p. c. ? 

2. ft266 . 10 . 8 amount to 14293 - 5 . 4 £tt 3 p. c. ? 

8- j£^45i -6.8 amount to ^^1667 . 4 , 4^ at 4^ p. c. ? 

4 . In how many years and months will the interest on jf 3 i 2 S 
amount to j(;356 . 12 . 9J at 32 p. c.? 

- 6. Ill how many years, months and days will K425 amount 
to R474 . 3 . 8 at 5 p. c. ? 

0 . In how many days will the interest on /i2r . 13 . 4 amount 
'AX i:2 . o . 5 at 6i p. C. ? 

7 - In how many years will a sum of money treble itself at 3J p.c.? 

V S. In what time will tise interest on any sum of money at 

^ 6J p. c. be '1875 of the principal ? 

0 . In what time will the interest on any sum of money at 
^ '5 p. c. be I of the amount ? 

," 10 . On Feb. isti iSrS, a person borrowed ;fi400 at 6J p c., 
promising to return it as soon as the interest amounted to jCf : on 
what date did the loan expire ? 

\ 11 . In how many months will R32do amount to R4000 at 
3 pics per rupee per month ? 

Example 3, What principal will amount to Riooo in 10 years 
at 2^ per cent. ? 

Interest on Rico for 10 years at 2^ p. c.«»R25 ; 

Rioo amounts to R12S in 10 yr. at 2^ p. c. 

Of the amount R 1 2 $ the principal •■R ioO| 


R r ..uioo 

Riooo 

..RSea Wirx... 

C 


EZAMFLBB. IW. 

What principal will amount to 
* 1 . in s years at 4 per cent. ? .1, 

V 8. ^454^ , to . 8 in ij years at 5^ per cent. 7 
jf''??* .* 5 *' 3 at 4.j^ .Cent 7 

. A, .9 . 4^ in 3 years 7 memths at af pee 7 

^ 3 years 4 months isnd cent 
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6 . R737. Sa. in 100 days at 3} per cent. ? 

7. R809 at 5j per cent, from April 2otl\ to July 2nd ? 

7^« fi'A in li years at 3 pice per rupe2 per month ? 
What principal will produce 

9. R37. Sa, Sp. interest in 4 years 3 months at 3} per cent ? 

10. ;^23 .7.14 interest in 15 years at 4J per cent. ? 

U. Find, to the nearest pie*, the sum that must be invested at A 
3i per cent, for 13 years to amount to Riooo. 

12. Find, to the nearest penny, the principal whose interest 
amounts to ;£ioo in 2 years 5 months and 10 days at 4 per cent, f 


MISCELLAN £OUS EXAMPLES. 157. 


1. The intei cst on a sum of money at the end of 6 years is 
^ths of the sum itself ; what rate per cent, was charged ? 


f 2. A money lender lent a sum of money for 3 years 7 months at 
14 pice per rupee per month. At the end of the time he received 
R1003. 14. 6 :* what was the sum lent ? 

3. A sum of money increases by X of itself every year, and in 
7 years it amounts to R902. Sa, : find the sum. 

4. j£a75 increases by I'o dself per year : how long will it 
take to amount to ;C357. ioj. ? 

A sum of money amounts in 6 years at 5 per cent simple 
interest to R442 ; in how many years will it amount to Rsto ? 


y 6. R500 is borrowed at the beginning of the year at a certahv 
i^te of interest, and after 7 months R3$o more is borrowed at half 
the previous rate. At the end of the year the Interest on both loans 
is R34. 6 a. What is the rate of interest at which the first sum was 
borrowed ? 

Hff. What sum of money. laid 
irprestaday? ’ 'ff 

The principal and interest for 5 years are together Rsjo,. 
t*ihd the Aterest is | of the principal : find (he principal and the 
rate per cent, per annum. * 



dknt. will give Ri 


9. The principal and interest for a certain time at 34 per cent., 
are together ;£4 So, and, the interest is f of the principal : find the 
tiinp. • 

What sum jetit out at 5 per cenU^ will produce in 44 ypars 
the same ahrount off ihterest a$ lent out at 6 per cent., will 
produce in 4 years ? ’ • ^ 

11. If an inv^atment of becomes j^7&. in 8 mont^. 
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what sum invested at the same rate of interest will become /201, 
lys, 6//. in 10 months ? 

^bequeaths to 7 ? a certain snm of money, which after 
tpaying a levjacy duty of 10 per cent, yields an income of ;£8io when 
placed at interest of 3 per cent. Find the amount bequeathed, 

13 . A person who pays 4/. in the tt income-tax finds that a 
fall of interest front 4 to 3} per cent, diminishes his net yearly 
income by U47. What is Ins capital ? 

14 . .A :9iini of money doubles itself in 20 years ; in how many 
vears would it treble itself? 


XLVIII, COMPOUND INTEREST. 

233 . When interest^ as soon as it becomes due, is added to the 
principal, and interest charj^ed .upon the whole, it is called 
Compound interest. 

Example, Find the compound interest on R321. %a. for 3 years 
at 2^ per cent, per annum. • 

Now, R321. 8r/.«R32r5, and 2J p, c.~2*5 p. c. 

R. 

32 r 5 

2/5 

Division by too is 16075 

effected by moving 6430 

the decimal point 8 037 5* in t. for ist year, 

two places to the <32 re 
left ^ ^ 

* 329 ' 5375 -amt, in i year. 



16476875 

6590750 

S 2384375 -int. for 2nd year. 

329 537 5 

3377759375-amt. in 2 years, 



16888796875 

<5755 5»87 5o 

8 4443982375 •*int. for 3rd year. 

3377759375 

346 220335937 5 » amt. in 3 years. 

3 2 r 5 •■principAl, 

2472^359375 ■■Total Interest which 

^ «R24. iia, 6*30|S^. Anf^ 
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Note 1 . The campontid interest might also be obtained by 
adding together the interest for the ist year, interest for the 2nd 
year and interest for the 3rd year. If the interest for 2 j years 
were required, it would be obtained by adding together the interest 
for the i5.t year, interest for the 2nd year ami j of the interest for 
the 3rd year. 

Note 2 . If the interest is payable holf-ycnr1y\ the result may 
obtained by finding the inierc.sl for double the number of years 
at half the rate poi cent. 


EXAMPLES. 15H. 

-.V. />. Thi' interest is imdi rstood to be ])a5fthle rtv/'/r unless olhei- 
wise stated. ' 

Find, to the nearest pie, the compound interest on 
1 . R400 for 2 yr. at 5 p. c. 2. R520 for 2 yr. at 4 p. c. 

3 . U5C0 for 2.\ yr. at 3 p c. 4 . Hi 000 for 3 yr. at 4^ p. c. 

Find, to the nearest penny, the amount, at compound interest, of 

6- /650 in 3 yr. at 4 p. r. 6, ,£320. Ss, in 2 yr. at 3J p, c. 

7 - * /600 in 2j yr at 3 p. c.. 8. ,^250 in 2j yr. at ij p. c. 

0 . Find the compound interest on H350 for i yr. at 4 p. c. per 
annum, the intere.st being payable half-yearly. 

10 . Find the compound interest on £200 for li yr. at 10 p. c. 
per annum, the interest being payable quarterly. 


224 . The following method of finding the amount at com- 
pound interest is often useful. 

FraMph i. P'ind the amount, at compound interest, of H5000 
in 3 years at 4 p. c. 

Amount of Rioo at the end of i yr. » Hf04 ; 


Hi -Rie*; 

.any sum of the sum. 


Also, amount of any sum at the end of 2 yr. of the amount 

at the end* of ist yr. 
^\U of IgA of that sum 
“(ISA)* of that sum. 
amount in 3 ycars*(lgA)® sum ; 

and so on. 


Similarly, 
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Hence, to find the amount of R5000 in 5 years, we have to 
multiply H5000 by (104)^ and divide the product by (100)^. 

Process : H :ooo 

l_Oi 

520000 

104 

208 

i?_„. 

54080000 

104 

21632 

J4o8_ 

R;624‘320ooo«aiut. in 3 years, which 
«R 5 (/ 24 . 5^. 1 * 44 /- A ns. 

Division by (100)" is effected by marking off 6 decimal places in 
the final product. 

Example 2. Find the amount of R4J0 for 2^ years at 6 per cent, 
compound interest. 

Amount - R400 }gj x Jgg x JgJ - etc. 

Example 3. What principal will amount to R5 51. 40. in 2 years 
at 5 per cent, compound interest ? 

Principal x « R55 * '2 5. 

Principal -R55P25X 

«R5oo. 

EXAMPLES. I 5 ». 

Find, (by the method of Art. 234) to the neaiest pie, the amount, 
at compound interest, of , 


1. 

Riooo in 2 yr. at 5 p. c. 

2. 

R300 In 3 yr. at 3 p. c. 

8 . 

R700 in 2^ yr. at 4 p. c. 

A 

R750 in 3 yr. at p* c. 

6. 

Rjooo in yr. at 4 p. c. 

6. 

R4000 in yr. at 3 p. c. 

7 . 

Rt yr. at 3I p. c. 

8. 

Rio in 3j yr. at 3J p. c. 


9 * R3000 in i| yr. at 6 p. c. per annum, interest being due 
hal&yearly^ 

to. III i| yr- Rt 4 p. c. per annum, interest being due 
quaiteri]^ . ^ 



present worth and discount 
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What Slim lent at compound interest will amount to 
11. ;£ioo in 2 yr. at 5 p. c. ? 12. £132. 6s, in 2 yr. at 5 p. c. ? 

13 . £270. 8j. in 2 yr. at 4 p. c. ? 14 . .£ 34 ' 3 - in 2J yr. at 4 p.c. ? 
16 . iJiooo in 3i yr. at 6 p. c. ? 16 . in 3J yr. at 8 p. c. ? 


MISCELLANEOIJ 3 EXAMPLES. 160 . 

1 , Find the dilTercnce between the simple and compound 
interest on ttsoo for 3 years, at 4 p. r. 

2 . Prove that 1*10 amount at compound interest for 2 years 
at 2 per cent, is 1040^ times the principal. 

3 Prove that the dilTeience between the simple and compound 
interest for 3 years at 5 per cent, is 007625 limes the principal. 

4 . The diflfcrence between the simple and compound interest on 
a certain sum of money for 2 years at 4 p. c. is Ri ; find the sum. 

6 . A person at the besi^inningf of each year lays aside Riooo. 
and employs the money at 5 p. c. compound interest ; how much 
will he be worth at the end of 3 years ? 

0. The population of a town is 64000 and its annual Increase is 
To per cent. ; what will be the number of its inhabitants at the 
end of 3 years ? 

7 . A merchant commenced with a certain capital, and ^'ained 
annually at the rale of 30 per cent. At the end of 3 years he is 
worth A21970. What was his ori;4inal capital ? 

8 . A money-lender borrows money at 4 per cent, per anuum, 
.and pays the inteiest at the end of the year ; lie lends it at 6 per 
cent. j)er annum payable hall-yearly, and receives the interest at 
the end of the year ; by this means he trains R104. 8a. a year : 
•how much money does he borrow ? 


XLIX. PRK.SEXT WORTH AND DISCOUNT. 

The Present Worth or Present Value of an nmoimt 
due at the end of a j^iven lime is that sum which with its interest 
for the i>iven lime will be equal to the amount. 

Discount is the allowance made for the payment pf a sum of 
money before it is due. 

From the definition of present wOnh, it follows that aideht 
which is due at some future period is equiianly discharged by pay 
injf the present worth at once Hence disemni is fqual to thf inUr- 
€st on the present 7 Vorth, And Amount •• Prpent IVorth + Discount 
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Example i. Find the present worth of HS25, due 2J years 
hence, leckoning interest at 4 per cent. 

fi. This corrcspoivls to Kx. 3, Art. 232. J 

Hi 00 amounts to Uiio in 2^ years at 4 p.- c. 

/r Present worth of Riio — Hioo, 

.■ Hi =H[Vg. 

; H825-i*‘VJS - 

=“750. Ans. 

[Discount = H 82 5 - 


EXAMPLES. Uil. 

Find the picsent worth of 

1 . H204, clue 4 )ears hence, interest at 5 per cent. 

2. Hi 518. 12^1 , due in 4 years, at 5§ per cent. 

3. H3776. 4c.'., due 1 8 months hence, at 4 [K;!* cent. 

4 . ;£iS22. IX. 6</, due 3 year.s he^nce, at 4iJ pei cent. 

6. j£i6o7. i8j. 4//., due 4J years hence, at 3 per cent. 

0. ;£m56. 2 s. 8c/., due 3^ years hence, at 4^ per cent. 

7 . Hi 626, due 4 months 10 days hence, at 4J per c:nt. 

8. Hi 83, due 25 days hence, at 4 per cent. 

0. H24845. 15/T , aue 3 years hence, at yi per cent, compound 

interest. 

10 . ;£io5o. I2J. 6//, clue 2 years hence, at 2^ per cent, compound 

interest. 

Example 2. Find the discount on U600, due 4 years hence,, 
interest being reckoned at 5 per cent. 

Interest on Hioo for 4 years at 5 p. c. =*H2o. 

/. Discouni on HI20--R20, 

• 9 Hi ** 

/ R6oo-H*VA®a 

>-&ioo. Ans. ' 

• [Present worth »R6oo-* Hi 0Das<R5oo.] 

V 

• BZAUFLBS. yi». 

Find the diKOunt on ^ 

, 1 - due 4 monihq^nce, 4I per cent, interest. 
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2 . R2S30. 3<7. 4;^,, due 7 months hence, at 5 per cent. 

3 . KO901. I4«., due 9 months hence, at 3 per cent. 

4 . U2980. 6^<. 8/., due 11 months hence, at 4 per cent. 

6. /370. 4^. due 15 months hence, at 4^^ ])cr cent. 

.£275. 6i. 8r/, due I A years hence, at j)ei- cent. 

7. £ 2 J[ 1 . I2J. 4/^., due 146 days hence, at 4^r per cent. 

8. ,^r2r. 15J., due 5 months hence, at 3^ j»er cent. 

2. K5208. 12^., due 3i years hence, at a] 

10. K2516. j\/ 7 , due 3 yr. 9 ino. 18 da. hem.e, at 6^ per cent. 

11. U0077, 6/., due 4 years hence, at 5 p. c. compound 

interest. 

12. ^413. 8j. 9*/.* due 2 years hence, at 5 p. c. compound 
intoiest. 


*• 238 . Inverse questions. 

Example 1. If the discount on K2S2. is K32. 8r/., leckoninL; 
interest at 4 ])er cent., uhen is the amount due ? 

' [A'. />. This cori'espnnd.s to Ex, 2, 4\rl. 232. J 

Amount -- R282, 8^r. ; discount = ^32. 8/#. ; /. present woitli 

= K2 50. 

Interest on 1^250 for the required number of yeais*it32. 8^. ; 
and interest on H250 for i year at 4 per cent.*-- Rio ; 

the required numl^er of years — "^“^^*’=»3j, 

/. The amount is due 3} years hence. 

SXA.MPLES. 103. 

Whei^ is the sum due, if the 

1. discount on Rioia loa. at 5 per cent, interest is R91. i4/r. 

2. discount on R1518. 12a. at st P* c. is R268. 12^. ? 

8. discount on j£S2o . 17 . 6 . at 4^ p. c. is £70 . *7 .^6 ? 

4 . discount on £5747 at 3.J p. c. is ;^;i47 ? 

5 . present worth of 1^3850 at 4 p. c. is R3500 ? 

6. P. W, of Rt594i. 6 a, 6 p, at 3f p. c. is R13750 ? 

7 . P. W. of j£8776. 6s. ia|i at 2^ p. c. is ;C872i. i 6 s. 
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Example 2. If the discount on R528. 12^1., clue 3^ years hence, 
be R78. 12^., at what rate per cent, is the interest calculated ? 

B/ This corresponds 10 £a. i, Ail. 232.] 

Amoimt»R52S. 12/2.; discount = ^78. i2a, ; /. present worth 
«R45o. 

Interest on R4S0 for 3J years ••R78. 12a. ; 

Ri lor 3i yc»rs*R^^" ; 

4^0 

/ ft I fori vear =ft 

450x3^^ 

/ ftioo for I year — = H5. 

^ . 450x34 

Rate per cent. — 5. 

EXAMPLES. Itt6 

What is the rate of interest, if the 

1. di.scounc on ft35o, due 2 years hence, is ft 100 ? 

2. discount on ft 7482, due 4 years hcncct is ft68o ? 

3. discount on 397 . 2 . 2J, due 4 years hence, is ;^7i . 12 . 2| ? 
A discount on ^£538 . 10 « 7^^oi due 2} years hence, is 

£37 • 17 • 3/0 ? 

5 . present worth of R1260, due 4 years hence, is ftiiaS ? 

6 . P. W. ot fti673. 20 f due 3^ years hence, is ft2275 ? 

7 . P. W. of ;£2857. ioj„ due 12^ years hence, is £2000 ? 

Midoollaneous queational^a P. W. and Disoount. 

Example 1. On what sum of money, due at the end of 2 years, 
does the discount, at 4 per cent., amount to K20 ? ^ 

Here, interest on P. W. for 3 ^ears—Kio. 

Now, ftS is the interest for 2 years on Rioo, 

‘H4, Kso, 

* R*o Raso ; 

. the K W.^Raso ; and /. amount ••ft 2 70. Am 

i>' If the interest oii R500 at j per cent, 
t^r^ie^t>^iM-KS75, when is the latter sam due ? 
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Here, Rgoo-P. W. of R.575 ; /. R75=-interest on R500. 

Now, the interest on R500 for the required number of years *R75, 
but the interest on R503 for i year at 5 per cent. = R25 ; 


the required number qf years 


R75 

R25 


3- 


/. The sum is due 3 years hence. 


Example 3. The interest on a certain sum of money is R22, 
and the discount on the same sum for the same time and at the 
same rate is R20 ; find the sum. 

Inl. on the sum — lut. on P. \V, + lnt. on Disc. 

= Disc on the sum + Int. on Disc. *■ 

/. Int. on the sum - Disc, on the sum«Int. on Disc. 

Hence ii2 =- Int. on U20, 

/. R22 =* R220. Atis, 


Note. It should be carefully noted that fhe difference between 
the infefcs/ ami dncomii on a sum of money for a cerlain time and 
at a certain rate is equal to the interest on that disi ount for that 
time and at that rate. 


EXAMPLES. 1G3. 

1. On what sum of money, due at the end of 16 months, does 
the discount, at 4I per cent., amount to H484. 8tr. ? 

2. If the discount on a certain sum of money, due 8 months 
hence, at 2^ per cent., be U883 . 10 . 8, what is the sum ? 

3 . The discount on a certain sum of money, due at the end of 
aj years, at 2,^ per cent., is ^£32. lojr. : find the sum. 

4. If the Interest on R2375 at 3.V per cent, be equal to the 
discount on R2393. 8^/. for the same lime and at the same rate, 
when is the latter sum due ? 

6. It the ir.teresl on £Zoo at 3 per cent, be equal to the dis- 
count on ^^838, when is the latter sum due ? 

6. ff the interest on ;£(48 for 5 years is equal to the discount 
at the same rale on £173. i8j., due 5 years hence, what is the rate 
of interest ? 

7 . The interest on a certain sum of money. U Rijo, and the 
discount on the same sum for the same time and at the same Am 
is Rioo ; find the sum, 

• 

8* The interest on a certain « sum of money is R336, and'the 
for th^ same time and at the same rate is R300 ; fin4 

the smn. 


C. A. 17 
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9 . The discount on a ceitain sum, due 2 years hence, is R|;o, 
and the Interest on the same sum for 2 years is U56, 41?. : find the 
sum, and the rate per cent, per annum. 

10 . Tlie interest on a certain sum, at 5 per cent, for a certain 

time is jCs^* discount for the same time at the >ame rate 

£i\o : find the aiim, and the time. 

11. If the difference between the interest and discount on a sum 
for 3 years at 3 per cent, be Ki, what is the sum? 

12. If tlie difFerence between the interest anil discount on a 
certain sum of money for 9 montlis at 4 per cent, be 15J,, find the 


1 ft. A offeis for a house Kt^co, and B oflers US 15 to be [»aid at 
the end of 4 month'?. Which is nou the better oflcr, if the lalc of 
interest 5 ]>ei cent. ])er annum ? 

14 i. A man buys 250 md. of snijar for U2 500 payable at the 
end of 6 months, and the saino day sells them at Uio per intl. 
ready money ; what di/es h(‘ by the t;ans.iclion, reckomru.; 
interest at 5 percent, per annum? 

15 . A tiadc.-man maiks his j,mods with two prices, one foi 
ready money and th.e otlier lor 6 months’ credit : what lalio should 
the two piices bear 10 each other, ailowin;^ interest at 4 per cent.? 
If the credit pi ice of an article be U50, what is the cash price ? 

10 . Five copies of a book can be bought for a cert.'iin sum 
payable at the end of a year and six copies of the same book can 
be bought for the san:e sum in ready money ; what is the ;7r/ ‘ 0/ 
interest ? 

17 . The discount on U550 for a certain time is K50 ; what is 
the discount on the same sum tor twice that lime ? 

18 . The interest on fj]20 for a certain lime is £\^ ; find the 
discount on the same snin for the same time. 

19 . If the discount on a sum of mondy, due 6 months hence, 
at 8 p. c. be 10. 1 ij ; find the P. W. of the sum. 

20 . A man bought an estate for £^000 and sold it immediate- 
ly for £ 22 ^ 7 . loj. payable at the end of 5 months. If the use of 
the money be reckoned at 4 per cent, per annum, what is now his 
gain per cent. ? 

81 ^- 7^*js due 4 years hence and £ 17 i8j., 5 years hence; 

what sum at the present time is equivalent to both these sums, 
calculating interest at 3} per cent. ? 

32 . What sum must be paid now in order that a person may 
receive R200D at the end of every year for the next 4 years, the 
rate of interest being 5 per cent. ? 
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COMMERCIAL DISCOUNT. 

A bill is a promise fin wiitinj') to pay a certain sum of 
money at the end of a certain lime. 

ilxaniph\ Eacli of the foJIo\vin«j is a bill : a Bill of Kx- 
charigo or Huucli (wliirh is a docutneni in which, one nerson 
tliiocis another to pay to him, or to some other peison, a sum of 
money at tlie end of a ceiiain lime) ; a Promi&aory IVotc 
(wliich i-'. a ilocnment in whiclf one peison jiiomibcs to pay 
another a sum of money at the end of a ceitain time) 

When a hankr} or money lindci piirch.asc.s a hill, that is 
adwinces money at a certain rate per rent, on tlie seem i:\ ( I a bill, 
instead of dediU'p.n'.; disroum he iHiially thfhicts foi tlv' 

time specilietl ad<«ir,i; the 3 // v, 'I'lie pmehaser of a b:ll 

ina;, icll it at any lime before it is dee. In this ca?>e ah.o, the 
second purchaser deducts inleiesi on the amount for the lime the 
hill has still to run addin.i' the thne days of 

INTot;: 1. There is a (ns/om^ whiedi has the foicc* of law, h\ 
which a bill (// on ticniand) always juus t/nee nays 
(railed the days ol grace) beyond i],e lime sperifieil rhiis a 
bill drawn on the ijtli January, at 3 months would bo ncminaliyi 
due Oil the !5th .April, but actually due on the ifcllb Moreover, 
calender months aie always lei'koned, so that a bill drawn nn 
tlje3ist January, at 3 months, would be ncininally due on the 
30th April and actually on the 3rd May. 

Note 2 . In wolkinfj an example the 3 days of j:;iace should 
be added only when the information given in the question is si ui 
cient to enable us to determine the iwaif niunhi r oj da)s that nu’ .t 
elapse before the bill falls due, ana not othcrioise, 

Exam/dc. A bill for /505 diawn on the 7th March at 4 nionlhs 
is discounted (/. r., sold) on the 2Slh April at 5 per cent. ; how 
niuch does the holder of the bill receive, interest being deducted ? 

The bill is nominally due on the 7lh Vmt actually due on the 
loih July i therefore the bill has still to run from 2t;ih .April to 
10th July, that is, for 73 daysljor iiof a year (including one on iy 
of the days named). 

Now, interest on ;£5o5 for J yr. at 5 p. 

The holder receives ^*1 ^£499- * 9 -^* 

Note 3 . A banker in purchasing a bill oh'ains a small advan- 
iage by deducting interest instead of discount. 

The mathematical discount is called True Di& count. 
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Banker’s discount (z. z*., interest) is called Commeroial or 
Practical Discount. 

The bfinket^s difference between the commercial and 

true discount. 

Note 4 . In Arithmetic ^Discount’ is always understood to 
mean /;7/* discount (and not wz/wm/W discount). Therefore in 
working examples true discount is always to be calculated unless 
commercial discount is expresslymentioned. 

*? 40 . A second kind of commcrctiil discount (which has no 
reference to time) is the deduction which is made by a tradesman 
for immediate payment of his bill. Thus when tradesman yives 
notice upon his bill that he will allow lo per cent, discount for 
immediate payment, he deducts Hio for every Hioo in the amount 
of the bill. The calculation of this discount is therefore the same 
as of finding the simple interest on the amount of the bill for i year 
at lo per cent. 


EXAMPLES. ISG. 

1 . Find the difTerence between the commercial and true dis- 
count on a bill of H6002. 8^f., due in 4 months, at 6J per cent. 

2 . A bill is drawn for /:5o on June i2lh at 5 months, and is 
discounted on Sep. 3rd at 5 per cent. ; how much does the holder 
of the bill receive, banker’s discount being allowed ? 

3 . Find the banker’s discount on a bill of drawn on 

July 31st at 2 months and discounted on Sep. 3id at 4 per cent. 

4 . What docs a bill-discounter give as the present worth of a 
bill for K91. 4tz. drawn on .Sep. 4th at 5 months and discounted 
the same day at per cent. ? 

B. A bill of U1S2. 8<7 , nominally due on the 15th of May, is 
discounted on the 23rd Apiil of the same year at 3 per cent. ; wlijit 
does the banker gain thereby ? 

6. A bill is drawn for on March 31st at 3 months and 

discounted on June 13th at 4 per cent. ; how much more was 
charged than the true clibcount ? ' 

7 . The difference between the commercial and true discount 
on a bill for 7^ months at 5 per cent, is R9 ; find the amount of 
the bill. 

8. ^Fheiamount of a tradesman’s bill is ft375 ; if he allows 
10 per cent, discount, how much does he accept for immediate 
pS^yment ? 

. A tradesman ^accepts for immediate payment of a bill 
tor j^so ; what rate of discount does he allow ? 
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10 . If ilie credit price of five copies of a book is eqnal to 
the cash price of six copies of the same book, what is the raie of 
disiountt [cf Question 16, Ex. 165.] 

11. A tradesman’s prices are 25 p. c. above the cost price ; if 
he allows his customers a dihcount of 10 p. c. on his bill, what pro< 
fit does he make ? 

12 . How much per cent, must a tradesman add on to the cost 
pi ice of his ^oods, that he may make 20 per cent, profit after allow- 
injj his cnslomt?rs a discount of lo p. c. on his bill ? 


L. EQUATION Of PAYMENTS. 

When several sums are due from one person to another, 
payable at diflerent times, we may Vje leqiiircd to find the lime at 
which they may.all be paid together, so that neiihcr the creditor 
nor I'lie debtor may lose. The lime so found is called the equated 
time of payment. 

\Vc t»ive below a rule for finding the equatui iimcy which will be 
found sufficiently accurate for all practical purposes 

Rule. Multiply each debt by the number of months [or days] 
after which it is due : then divide the sum of the products by the 
sum of the debts ; the quotient will be the number of months 
[or days] in the equaled time. 

Exam fie. If tt400 be due from A io B Ai the end of 8 months, 
and R600 at the end of 10 months, when may both sums be paid 
in a single payment ? 

Number of months in the equated iime*»^® 


EXAMPLES. 109. 

1. R200 is due in 5 months and U400 iiuS* months ; find the 
equated time of payment. 

2. R450 is diiq 2 months hence, R400 is due 3 months hence 
and R250 due 4 months hence ; w'hat is the equated lime? 

3 . Find the equated lime of payment of 600, one-half of 
vi^hich is due in 6 months, i in 9 months, and the rest in a year. 

4 . A ow€Si/? a debt payable in months, but he I in 
3 months, and|i in 4 monih.s ; when ought the remainder to be 
paid ? 

» 

6. A owes i? on the 10th of April &900 due 40 days hence j 
repays K4ooon the loth of May and R300 on the 20th of the 
same month : on what dale ought he lo pay the rest ? 
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LI. STOCKS. 

Stock is the name jiiven to tlie money borrowed by 
any G-overnuacnt to meet national expenses, or to the Capitals oj 
Traanig Companies. 

The money borrowed by a (jcn'ernment called the National 
or Public Debt. The ir.oney lent to the Grivernment is said to 
be in Government Sccuritioa or Governmei.t Promissory 
Notos in India, and in lire Funds in En^dand. A part of the 
National Debt in Erri^laml is calleil the Consolidated. Annui- 
ties or Consols. 

When any fiovernment raises capital by bono\^inLf, it reserves 
to itself the option of p.iyinv^'off the principal at any future lime, 
but promises lo pay the interest at fixed periods. In India and 
England the interest is paid halpycaily. 

The Capital of a 'fiading Company is divider! into Shares, 
g-cnerally of Uioo or eacli ; those who join the company by 
buying one or more of these shares are called Shareholders. The 
shareholders are not require*! to pay the full price of their shares 
at once, but they have to pay it in instahuents, as ilie business of 
the company progresses and Calls are made The part of the 
capital of the coinpanv, which h.a** thus been paid at any time, is 
called the Paid-up Capital. Ihe profits of the company are 
divided periodically among the shareholders ; and the moneys 
thus received are called Dividonds 

When all the capital of a company has been subscribed and the 
company is in need of more capital, it is not usual to issue more 
shares like those issued at first. The company generally borrows 
' money at a fixed rate of interest and agrees to pay the interest on 
this money before any dividend on the original .shares is paid. 
Money so borrowed is called the Proferenco Stock of the com- 
pany, tile original capital being called the Ordinary Stock. 

The bonds are given by Joint-Stock Companies, Munici- 

palities and similar other bodies iox boiioioed capital arc called 
Debentures. 

. Stock is transferrablc by sale ; hut its price Varies from 

a variety of causes. When the market value of Hico stock is Rioo 
cash, the stock is said to be at par ; when Rioo stock is sold for 
R98, it is said to be at a discount of 2 per cent, or, at 2 b<^- 
low pfli? ; when it is sold for li[o2, it is said to be at a premi* 
um of 3 p^r oeut, or, at 2 t^bovo par. 

• PuFe 8 i»|iEli |;^4 sales of stock are usually made through Brokers 
who per cent, on the stock bouptht or sold Thus, 

'll the^ stock is the purchaser has to 

4)ay and the seller receives R(97i-li>- 
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Note. By “the 3 per cents.” or “5 per cent, stock” is meant a 
-lock, on Hioo ^or /^ico) of which is paid a dividend of H3 (or ;£3) 
per annum. 

.'V./?. llnl» iht' hrriki‘raj»i- is iiU'ntioiv.d, ii ik mI nol hi* lakj-n into 
''on^iiloration in working cwampli-s in stocks. 


R.xamftl^ I. Wlir'it is the cost of K1500 stock in the 4 
per cents, at 97J, brokeras^c beinif \ per rent. ? 

f'oat of Hioo stock — + i)^- H98, 

.* Hi 500 =»H98xi5 Hi 470. A ns. 


E.Viif///>/r 2. How nuirh stockat 97^ (biokera‘.»c included) can 
be lioughi for K390 ? 

Amount of stock bfunjlit for il97^=»Kioo 


Ri 



,, „ 100 X 390 

U390-R j 
97i 

~ II400. Afts, 


jV, If, li is o])\ iovis lUc\i we have noihuVj; to (!«> wiih ih;; rate of 
iiUcrcst in any of ihe two .ih ivi* I'xainplos. 


EXAMPLES. IttH. 

1 . Find the cost of 112000 of 4 per cent, slock al 95. 

2 . Find "he co.st of in the 3 per cent, consols at 3 below 
par, brokerag'e bein^; J p, c. 

2 . How much money can be obtained from the sale of 1^4500 
stock in thf Calcutta Municipal Debentures at Hi 2 premium ? 
(Brokerage p. c.) 

4 . Find the price of the 4 per cents, when R800 stock can be 
purchased for K750. (B. i p. c.) 

5. -Find the price of the 4^ per cents, when R1700 is olitained 
from the sale of K1600 stock. (B. ^ p. c.) 

How mucli stock can be purchased by investing 
6- R1350 in the 4 per cenis. at Hio discount ? 

7 . U5062. Srr. in the 5 per cents, at i2§ above par ? ( 15 , Jt p, c.) 
^8. ;£ 69 o 9 . liis. in the consols at 92} ? (B. 2j. 6-'/. per cent^) 

9 , A person lays out R3750 in the purchase of 4 per cent. Govt. 
Securities at 93| and afterwards sells at qjf ; what pralil does he 
make, the usual brokerage being charged on each transacdon 
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10 . A person buys ;£ioco 3 per cent, stock at gSf and sells out 
at 96^ ; how much does he lose by the transaction ? (B. j^%.) 

vill. A person bouglit Russian 5 per cent, stock at 72, and sold 
it when the price has risen to 75J, theieby clearing £ 6 ^ ; how 
much money did he lay out ? 

y^ 2 . A person holds /4800 consols ; if he sells out at 87^' ard 
invests the proceeds in the 2h per cents, at 81, how much of the 
lat^r stock will he hold ? 

^ 13 . A person invented j^533o in the 3 per cents, at gr, and 
when they had risen ij per cent, he sold out and invested the 
money in the stock of the Dominion of Canada at io2?t ; how 
much Canadian stock does he hold ? 


Example 3. What annual incomfe will be derived fiom R3725 
of 4^ per cent. st2ck ? 

Income from Rioo stock » 

= 

.■ H3725 « Am. 


N* B. This i.s merely a case ol finding the intertst, ^hcre llu: given 
slock i>i the principal. 

Example What annual income will be derived from H204Z. 
8<7. invested'in the 4 per cent. Govt. Seciuilies at 102 (iJ. J%)? . 

Cost of Rioo^stock “ 

/. Income on ^4* 

• 4 

/ R2o425t!I!f^ir =* Am. 

Example $. A person transfers R8000 stock from 4 per cent, 
Govt. Securities at 98$ ^o 6 per-cent. Municipal Debentures at 
; find the alteiaiion in his income, the usual brokerage being 
charged ooreach transaction. 

Incoofe from the 4 per cents. » R8000 x i<ir*R 32 o. 

Ii|f6ney obtained from the sale of 4 per cents. RSooo x 


Income from Ri3ii ihvested in 6 per cents.»R6, 

Ri ^R- ' 


R^ 

i3ii’ 


• ''^8000x98^ 

"'**"'/’“V***’* 100 "" 131^x100 

-R360. „ 

ahcc^lioa in income is R36o~R320i or R40 increase. 
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Example 6. How much money must a person invest in the 
4^ per cent. Preference Slock of ihc O. E. Ry. Co at 94^ (broker- 
age included) to obtain an annual income of R600 ? 

income 


Money to be invested for ^4^ 
Hi 


H94i, 
04i 
4^'’ 


H 


K600 

44 

= U 1 2600. Ans. 


Example 7. Find the price of 4 per cent, stock when from the 
investment of H3goo a person obtains an annual income uf Hi 60, 
brokerage being neglected. 

Cost of stock procucing R160 Income == H39^)Oi 

.......... — iX no y 

«4 — irtO 

' ~ Hq?*- Atrs, 


EXAMPLES. 109. 

1. Find the half-yearly dividend on H3500 4 per cent, .stock. 

^ 2. What anipial inceme will be derived from H 37 2 50 of 4^ pei 
cent. st»ck, after paying an income-tax of 4p. in the H ? 

3. What .amount of 3} per stock must be bought to 

produce a quarterly income of £^ 7 %.^ 

4. What annual income will betJirived from the investment 
of H 5 gio in the 4.4 per cents, at gSJ ? (li. 4 %). 

6. A person invests ^25935 3 P®*" ceni. stock at go. If the 

first year’s dividend be invested in the same stock at 91, and the 
dividend for the second year at 95, what will be his income for 
the ihiid year ? 

6. If 1 invest Hi 6420 in the E. k Ry. Preference Stock 
which p^'s 5 per cent and is at lozi, what will iny clear income 
be, after paying an income-tax of 5/. in the R ? (B. | p. c.) 

7. If I lay out H2400 in the 4^ per cents, at 96, and after 

receiving the half year’s dividend sell out *when they have sunk 
to 94, how much do 1 gain ? ^ 

B, A person bought Bengal Bank shares at 113, and after 
receiving the half year’s dividend at the rate of 12 per cent., per 
annum^sold out at ii74v and made a profit of H178. 8a. in all ; 
many shares did he buy ? 

"^9. If ^ person invest R18810 in the 4 per cents, at 1044, tat 

' i'A • « 
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what price must he sell out after receiving the half-yrai’s diviclenc} 
to make a proht of H450 ? 

^ 10 . A person transfers /iiooo from ihc 4* per cents, at 92 to 
ythe 5 percents, at iio ; fine the alteration in his income. 

11. 11 ow much stock can be purchased by the ti insfcr of H.iooo 

stock froTn the 3 per cents, at 90 ic the per cents, at 96, and 
wlyit change in annual incorre will be protluced by the tiansfcr ? 

12 . A pel son invested U5800 in the 5 ]H‘r cent. C alcutta 
Mnnici])al I)ehenlurt*s at par, and after receiving the half-yearly 
diviclead he sells out at pieiniiim, and invfsts the entire pro- 
ceeds in the 4 per cen". Government Securities at 95:>\ ; what 
change is made thereby in his income r 

f 13 . A person laid ont U 14500 in t'le pe' cents at 72^, and 
when they had fallen. to 68 he sold out and invested the money 
in the 4 per cents, at “eg ; find his gain or loss in income. 

i/l 4 - .A person has an annual income of H480 from stock in the 
4 per cents. ; iliih stock he sells out at 95; and invests the rnoney 
in a railway slock (paying 5 p. c ) at : fine the alteration 

in his income. (H. p. c ) 

tB. Htvv much money must a person invesl in the 3 per cept. 
consols at gif to obtain an annual income of .jJjoco ? ( 15 . i p. c.) 

\/ 10 . How much must a person invest in the 4 per cents, at 93! 
in order to have a clear income of K940 after paying an income-tax 
of 4^. in the li ? 

' 17 . How much 3T)er cent stock at par must a man sell in older 
to purchase enough 4 per cent. s»ock at 1 UijV produce an income 
'Of R252, a brokerage of J p. c. being charged on each transnetian ? 

*^ 18 . Find the price of the 4 per cents, when the investment of 
143750 in them proriuces'an income of K160. 

,/ 19 . What is the price of the 4J '»er cents, when a man has an 
income of K270 by investing U7800 in them ? (B. J p. c.) 

. 20 . A man invests ;£i57o in the New 4 per cent. Egyptian 
Annuities, and has thereupon a clear annual income of >£76, after 
payinjr an income-tax of u. in the £, ; find the pric« of the 
Anhinticf. (B i p. c.) 

ExatnpU 8. What rate of interest is obtained on money Invcsl- 
-ed in the \ per cents, at 79 J ) (Jk J p. c.) 

Interest obtained on R80 money » 144 , 

• R20 ^ Ri, 

• • ••VKioo U5, 

Rate of. interest obtained is 5 per cent. 
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Example 9. At what jjiice brokeraije) wonld a person 

have to I'tiichcT'-e Oie 4^ percents, to gel 5 per cer.t. for his money ? 

R5 “ interest on Rico money, 


Ki -■ l\2o . 

RjJ, “ K90 


the stock must Ijt bought at go. 

10. What !h6 beticr slock to invest in, 4 per cents, 
at 95 (ir 4k per cents, at 105 ? 

In the fust case, interest on U95 i»ioney « Ivj, 

; Ri RA ; 

in llie s.’contl case, R105 “ R^. 

-■ Hi - H.iV 

It will be found that is greater than ; and therefore the 
second is the be.ier invesiinent. 

EviJm/lf ii. A jjerson finds that if ho invest.^ Itis money in 
the 4 i)cr cents, at 9S his income will be H42 less than if he invests 
it in the 5 ])er cent^'. at 1 12 ; find the sum to be invested. 

In the first, case, income from Ui *=*HyV > 

in the second ra.se, Rl ; 

flirf‘Meuce of income fiom Hi - R ==Un 

Now, H, , - (litTercncc of income from Hr, 

Hi « HiV?-^ 

H4: - ' 

or ,Hic976. Afis. 

EXAMPLES. 170. 

What rate of inteic’^t is obtained by investing in the 

1 . 4 per cents, at 90 ? 2 . 3 per cents, at 70 ? (T 5 . J p. c.) 

3 . A person buys C^oo ^ per cent, consols at 85, and fsoo 
more ^hen they are at 97 ; ho'v much per cent, will he get for his 
money after deducting an income-tax of yd in the £ ? 

A. What rate of interest do I get upon my money, if I buy 

'Railway Shares of H75 each (which pay 4 ocr cent.) at 85 and pay 
an income-tax of in the H ? • 

B. At V hat price would a person have to puichase the 4 per 

cents, to tret 5 J per cent, on hi? money ? * 

6. What is the price of stork, when the 4J per cents, pay 
interest at the rate of 6 p. c. on the money invested ? (B. | p. c,) 
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7 . When the 4 per cents, are at 88, wljat onj(ht to be the price 
of the 4^ per cents, to give the same rate of interest ? 

8. A man invested in the 4 per cents. ; if, after deducting an 
inc line-tax of bp, in the rupee, he obtained 4*i per cen:. interest 
on the money invested, at what price did he buy ? 

9 . If Bank stock bougli: at 14 per cent, discount pay 6i per 
cent, on the investment, how much per cent, would it pay if it 
were bought at 28 per cent, premium ? 

10 . Which is the better investment, 4 per cents, at 82 or 5 per 
cents, at 102 ? 

11 . Which is the better .stock to invest in, 3^ per cents, at S2\ 
or 4 per cents, at looi ? (B. J p. c ) 

12 . Find the difference per cent, in income between investing 
in the 4 per cents, at 88 and 4A per cents. «ai 90. 

13 . A person finds that if he invests his money in the 4^ per 
cents. at 96 his income will be greater by Uio than if he invests 
it in the 4 per cents at 88 ; find the money to be invested. 

14 . By investing a certain sum nf money in the 3 per cents, at 
75a man gets £$, 13.4 less in income than he w'ould get by investing 
the same sum in the 3J per cents, at 84 ; find tlie sum invehted 

miscellaneous EXAMPLSS. 171. 

1 . A person invested money in the 4 percents, when they were 
at 9 St and some more when they were at 90 ; find the advantage 
per cent, of the second purchase over the first. 

^'2. A person invests U 16600 in the 3 per cents at 83, and 
when the funds have risen 7 per cent, he transfers J of his capital 
to railway stock at b7\ ; what dividend ought the latter to pay that 
he may thereby increase his income by K50 ? 

3 . Which is the better investment, £12^^ in the 3.J per cents, 
at 87, or in the railway shares at ;£89 per share, the dividends in 
the la:ter case being 3J per cent, on the sum invested ? 

4 . A person possesses £3100 3 per cents., which he sells at 
99! ; he invests the proceeds in railway shares at / 56 a share, 
which shares pay 5 per cent, interest on i^45, the amuimi pa^d on 
each share. By how much is his income altered by the transaction T 

5. A person has R5000 stock in the 3 per cents, which he sells 
and re-inve$ts in the 3^ per cents as 87^^ and increases his income 
by Rs ; find price of the 3 per cents. 

6. By selling £1300 3 per cents, at 95 and re-investing it I 

increase my income by the dividend on the new 

shares is 8 per cent.) what is the price of them ? 

7. must be invested in the 3 per cents, at ^ to 

in at simple interest to ;£ 32 io cash ; the price of. 
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the stock remaining: unchanijed ? How many years sooner would 
the amount be realized if the price of the stock rose to 96 ? 

8. A Kcnt^enian in India has been receiving 12 per cent, on 
his capital ; he goes ;o England, invests it in the 3 per cents, at 
94 and his income in England is £^400 a year : what was his 
inc<>me in India ? (;^i*=Uio) 

9 . ITow much 3 per cent, stock must be sold at SyJ to pay the 
present wor^h of K1645. ij\n. due to months hence, at 3} per cent.? 

10 .Municipal Debentures aic at 119 when the (iovernm'ent 
Securities are at 93A, whnt should be their price when the Govern- 
ment Secunties aie at 71^? 

11 . What is the price of the 4 per cents, when sum 

invested is received as annual intercii after deducting an income- 
tax of 4 piei in the rupee ? 

12 . A person invests 1^23800 partly in a 4|r per cent, stock at 
97$ and partly in the 3 per cents, at par : if he holds twice as 
much 3 per cents, as 4^, find the income that he obtains from the 
whole investment. 

13 A man having money invested in the 3 per rents., from 
which he derives an income of ,^864. * 5 eils on: at 90. and invests in 
shares that pay 5 per cent, interest ; if his income be now increased 
by ;f336, at what price does he buy the shares ? 

14 . >Ylial sum must have I invested in the 3^ per cents, at 91 
if, after investing ;£4ooo more in the 3 per cents at 75, and paying 
an income lax of yrf. in the £ on ruy trial gross receipts, 1 find my 
net income to be /524. 5J. ? 

16 . A person wdio has a certain capital calculates that if he 
invest half his capital in the 3 per ''eius. at 90, and half in tb^^ ^ per 
cents, at par, his total income will he Hi 100 ; w'hat is his capital ? 

18 . A invests ;C35oo in bining equal amounts of 3 per cents, 
at 78^ and 6 per cents, at IC9J />* invests the same sum, half in 
one stock and half In the other. Find (i) the difterence in their 
incomes, (ii) ihe ratio of their rates of interest. 

17 . Four per cents, are at 95, and 4f per cents, are at 105. 
One person buys’ lt200 stock in each, and another person invests 
U200 411 each : compare the rates of interest obtained by the two 
on their whole investments. 

18 . A shareholder receives one year a dividend of 10 per cent, 
on his stock and pays an income-tax of 4 pies in the rupee. The 
next year he receives dividend of 12 per cent, and pa^ an income- 
tax of. 5 pies in the rupee. If his income is H394 5 . 4 more in 
the latter than in the foimer year, how much stock does he hold ? 

19 . 20 shares in a company are worth iii6oo when the dividend 

is at the rate of 5 per cent. ; how many shares ought to be worth 
14960 when the drvidend is at 6 per cent. ? , 
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20 . A person invested R2800 in the purchase of 4 per cents, at 
90 and 4^ per cents, at 95, If his total income is 14 130, how much 
of each stock did he buy ? 

2 L A man invests jCi(>oo in the 4 per cent, stock at 80 and 7J 
per cent, stock at 125 ; what sums must he invest in the respective 
stocks to make 5J per cent, on liis money ? 

22. A person, by selling; 4 per cents, at 87 ami investiii;.' the 
proceeds in the 5 per cent:a at 9;», fin-ls that his income i.s increased 
by U-17 : how much 4 ptT rents, did he sell ? 

23 . 4 per cent, stock, hou;;hi at 95^, is held for 6 months at 
the end of which time the interest is paid ; it is then sold ar the 
same price at which it was hoiiLrht : finil the rate per cent, pei 
ajmnni of interest obtainedtfor the money used. (l;siial brokeiaj^e.) 

24 . A person invests U255 in the 4 per cents, at 8;;, and s<dls 
part of his .stock when :hey liavo ri-ien 5 per cent, and the remain- 
der when they lia\e fallen 8 per rent ; he lost 4 iii by the iransac- 
tion ; how much stock dnl he sell out at first 'r 

25 . 5 per cent, stock is soM at loS, and with the proceeds 
4 per cent stock is bought at 91 i ; after a time 4 pt r cent, slock i.s 
sold at yjg and the ori^nnal st ’ck puulu»jcii al 109, leaving a piofit 
of U109 on the ttansriciioii : find the asnount of 5 per cents, .sold. 

28 . If the 3 per;c?5nts. be at 95. and the riovernmen. offer to 
receive icndei.s fti'r a loan of ^5,ooo,oon, rhe lender to receive 
^5,000,000 Slock in the 3 per cents, together with a cejlain sum in 
the 3J per cents., what .sinn in the Ji- per cents, ought the lender 
to accept ? 

27 . I^hc present income of a railway company would justify 
a dividend of 6 per cent., if there were no preference .shares ; but 
as j^5o,oooof the stock consists of such shares which arc guaranteed 
7^ per cent, per annum, the ordinary .shareholders get only 5 per 
cent, : find the amount of the ordinary stock of the comp.any. 

28 . A person buys 6 per cent, bonds, the interest on which is, 
payaljlfi yeaily and which are to be paid off at par i year after the 
time of purchase ; if money be worth 5 per cent., what price should 
be given for the bonds ? 


LII. EXCHANGE. 

* 134 S, B^chango means the giving or receiving a sum of 
money of one country equal in value to a given sum of money of 
another country. 

The par of exchange between two countries denotes the 
inirinik value of a coin of one country, as estimated in ternis of a 
coiOcOf tha oiheiy couniry. 
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The course of ozohango is the actual or marhetahle value 
at any time of a coin of one country, estimated in terms of a 
coin of the other country. 

Thus, the quantity of jjold in the Eni^lish Soveieij<n beinjf r26i 
times the qiianlity of jjold in the French Napoleon, at par of €\- 
chanue /i is equal to 1 Napoleons ; bnu in [l\e course of ex- 
chanere /j may be equal in value 10 a little more or less than 1*261 
Nopoleons. 

Arbitration of cxcliango is the deienuiuauon of the rale of 
excliaiiLjc, called the arbitratod rato. )jccv\\:eii i!m Jlrst and la^t 
of a £(ivcn numher of places, when the late- of exc han.L^e 'jolwcen 
the iiist aiii serand, the second and etc., of these places are 

known. 

Money tiansactions between one roiiijlry .uul anotlicr 
are ii’‘ii.ally cariitMl on by mcHns of Foreign B.'lLs of J*!xc*hauge 
01 brieily Foreign Bills. 

The followinc; i,-« the usual mode of pioc'/eibnj^ : 

Suppose I want to tiansmit ;^ioo to a merchant in London. 
1 jJO to a banker and buy a hill foi the fiivcn amount, payable in 
Loijdon, at the current rale of exchange ; I ihei'. scud the bill to 
the merchant in London, wlio presents it to the person on whom 
it is drawn and icccives the amount. 


* 1 ^ 1 , The followini^ table gi^es 

the princi})ril forcij, 

n;monet,ar> 

syste ]is 

France 1 

Belgium !■ 

1 

franc 


joo centimes 


Swit/erUnd J 
Italy 


lira 


»oo centesimi 


Spain 


peseta 

= 

loo CPU linos 


(ireece 


diachme 

a* 

100 lepta 


Sc r via 


dinar 


too paras 


Bulf^aria 


leva 

=r 

IOC stotinkis 


Rouinania ... 


ley 


100 ban i s 


Ciermany ... ' 


mark 

«S5 

100 pfennige 

wy. 

Austria 


florin or gulden 

ssz 

ICO kreuzers 

= IS. J 1 Ji/. 

Turkey * ... 


Turkish pound 


100 piastres 

« i8j. oy 

Holland 


florin 


100 cents 

« 1 J. ^il. 

Portugal 


inilrcis 

=1 

1000 reis 

=345“. 6 iL 

Sweden \ 

Norway ’ 


crown 


100 ore 

I J. oy 

Denmark 
United Slates 


dollir ($) 


loo cents 

-4/. 2ei 



rouble 


100 kopecks 

«Kt. 12. 3. 

China 


tael » 10 mace 


ICO candarcens 

-R3. 

Japan 


yen 


LOO sen 

• a. 7. 6., 
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Note. In the countries whose names have been printed in 
Italics in the above table, as in India, tie stancard coins are silver ; 
in England the standard coin ; hence the value of the Rupee, 

etc , in PInglish money varies with the amount of silver which can 
be bought for a gold sovereign. For some years past the value of 
silver as compared with gold has been steadily declining. A few 
years ago a Rupee was equal in value to about 2J., now it is equal 
to about 1^. 


Example i. Calculate the par af cxchaiis'c between the 
sovereign and the rupee, supposing pure gold to be worth 15 times 
its weight of pure silver,* having given that 46JjJ sovereigns are 
coined frAtii 1 ib troy of standard gold, fine, and that a rupee 
weighs 1 80 grains of silver and \jf fine. 


12x20x24 

The sovereign weighs gr. 

4^-’46 


12 X 20X 8 X40 
or . ' f r* 

623 * 


and therefore it contains ^ li) gr- or gr, . 

of pure gold. 

The I upee weighs iSogr. ; and therefore it contains (t8ox }})gr. 
or 165 gr. of pure silver, which is equivalent to Ye®* gf- nr i 1 gr. 
of pure gold. 

Now the number of rupees equivalent to a sovereign is the 
same as the number of times n gr. is contained in 

Jlence the sovereign — rupees. 


*= io'27... rupees. 


Example 2, I'incl the relation between the rupee and the 
shilling as determined from the intrinsic value of the two coiivs ; 
having given that a rupee weighs 180 grains, and is tine ; and 
that I lb. troy of silver, is coined into t6 shillings. 

We ind, as in the preceding example, that the rupee contains 
165 gr of pure silver The shilling contains ( x JJ) gr. 
or. gr. of pure silver. 

/. I rupee -( 165 shillings. 

» 2*043. ..shillings. 

Example 3. Exchange R550 for English money at is. Sd. per 
rupee. 

Ri -ij. 8< 

/. R55o» is, M. X 550 
' *";£ 45 - Ans. 

^Example 4. Determine the course of exchange between India 
, aind England; when Indian money is at a discount of 2Sp. c.» 
tiaving |iyen that at par t rupee 2 shillings 
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[Indian money bein{^ at a discount of 7.5 p. c. means that it is 
worth 25 p. c. less English money than it would be if it were at 
par]. 

At par Ri— 2^., 

at 25 p. c. disc- Ui «2j.- of 2J. 

IJ. 6//. 

/. The course of exchange is \s. 6^/. per Ri. 

Example 5. If the rate of exchange between Calcutta and 
London js at 15. 9</. per rupee, and that between London and Paris 
is at 25 francs per what is the arbitrated 7 ate of exchange 
between Calcutta and Paris ? ' ^ 

tti = 1 J. ^ “ho ^ 25 francs — 2^‘5 j francs. (See Art. 205 ) 

/, The required rate is 21*^^ francs per rupee. 

EXAMPLES. IVZ. 

1 . Convert U3782 to English money, the course of exchange 
being i.r. '^hd. per H. 

2. Exchange £3^-9. 7s, 6r/. for Indian money at Rii. per £. 

3 . A Spanish pistole is worth 15J. and an Austrian ducat 
9J. iti. \ how many ducats are equivalent to 226 pistoles ? 

4 . A French Napoleon or 2o-fraiic piece is worth /79 ; find, 
to the nearest farthing, the value in English money of l23'2i francs. 

6. A bill bought in Calcutta at i.f. 6d. a rupee, is sold in New 
York at 3d, a dollar^ determine the course of exchange between 
New York and Calcutta 

If ;£3”2 o thalers; 25 thalers = 93 francs; 27 Lancs 
*5 scudi ; and 62 scudi — 135 gulden ; how many gulden can I get 
in exchange for t ? 

7 . Find the arbitrated rate of exchange Ixii ween Vienna and 
Calcutta in rupees for 1 florin, when the exchange between Calcutta 
and London is R3 for 5J., between London and Paris is 25 fianrs 
for /i, iKstween Paris and Berlin 5 francs for 4 marks, and 
between Berlin and Vienna 2 niaiks for i florin. 

8 . Ua thaler is equivalent 10 40 kreuzevs, to silber-groschen 
and half a gulden, and ff 30 silher-groschen make a thaler and 60 
kreuzers make a gulden, how many gulden are worth 8 thalers ? 

0 . If Hi in England exchanges for is» 54^/, and if in 
India exchanges for R13. 5^1. 6p^ how mpeh do you lose in R960 
by the two exchanges ? 

10 . A person in Calcutta wishes to remi!: a debt of 240 dollars 
to New York When the exchanges are i dollar ••Ra 13^., 
and 25 j.*» 6 dollars. Is it more advantageous for him 
to remit directly 10 New York or circuftously through London i , 

• C A. 18 
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11 . A merchant in Lcndon is indebted to one at St. Petersburg 
15000 roubles : the exchan^^e between 3 t. Petersburg and London 
is 50.V. per rouble, between St. Petersburg and Amsterdam gi^/. FI. 
per rouble, and between Amsterdam and London 36 j. FI per £ 

sterling. What difference will it make if the London merchant is 
drawn upmi through Amsterdam or direct ? 

13 . If in London I get £\ for 25 francs 20 centimes, what 
shall 1 gain or lose per cent, by taking French money int? Bavaria, 
when the exchange is 1 1 gulden 40*kreuzers for and 8 gulden 
20 kreuzers for a Napoleon? (i Napo =-20 fr. ; ifr.»ico cen- 
times ; I guld.»6o kreuz) 

13 . The Indian bazar maund is equal to 82 1 Ib. avoir., and the 
rupee is equal to 2^. If l md of wheat cost U3) what will be the 
price in English money of 1 cwt. ? 

14 . Exchange 3S0 dollars for English money when it is at a 
discount of 5 per cent., given that at par i dollar *=--41. 2d, 

L6. Exchange R660 for KngMsh money when ii is at a premium 
ofiio per cent , it being given that at par \c\d, 

16 . If India exchanges with England at a loss of 15 per cent, 
when the course of exchange is is. 5^. per H, w^hat is the par of 
exchange ? 

17 . A merchant in Calcutta wishes to remit to London R900, 
a rupee being equal to 2i. ; !or what sum in English money must 
he draw his bill when bills tfn London are at a premium of I2§ 
per cent. ? 

18 . 1 pay R51000 to a bank for a bill of exchange payable in 
London. The rate of exchange is is. id^d for the rupee, and the 
bank charges me 2 per cent on the amount payable in England. 
How Djuch will my agent in London receive ? 

10 . A person in London owes another in St. Petersburg 4^0 
roubles, wdiich must be remitted through Paris. He pays the 
requisite sum to his broker when the exchange between London 
and Paris is 23 francs for /i, and between Paris and St Petersburg 
2 francs for one rouble. The remittance is delayed until the rates 
of exchange are 24 francs for £1, and 3 francs for 2 roubles. 
What does the broker gain or lose by the transaction ? 

" 20 . The exchance cf Calcutta on London at 3 months <s is. 4{^ 
per R ; find the exchange at sight, reckonil^g 5 percent, per annum. 

21. Calculate the par of exchange between the gold mohur, 
weighing 180 grains, {J fine, and the U. S. eagle, weighing 258 
grains, fine. 

22 , Calculate the par of cxchange*betwecn the Napoleon and 

the rupee, supposing pure gold to bewenth 15 times Us weight 
of pure silver f being given thatj6i97| grains of French standard 
gold, that a rupee con- 
tain# of silver, fine. 
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23. From 3465 ijrains of fin^ silver are coined 14 thalers ; find 
the value of a thaler, when a pound troy of Indian standard silver, 
of which 1 1 parts out of 12 are fine, is worth 1132. 

24. If 1 lb. of English standard silver, of which 37 parts in 40 
are pure silver be worth 62.?., find the value of a Hyderabad rupee 
which weighs 7 dwt. 17 gr., and has a fineness of 30 parts in 31. 

25. The gold coinage of one nation contains i part of silver to 
11 parts of geld; that of another nation, 1 part of silver 1023 
parts of gold. It is found that 59 of the first weigh as much as 
.123 of the second. The intrinsic value of silver is one-sixteenth 
that of gold, Determine the par of exchancc. 

LIU. .METRIC SYSTEM AND DhXlMAL COINAGE. 

248. The Metric System of weights and measures, which 
oiiginaied in France, lias been introduced to a greater or less 
e.\'tent into almost all the countries of Europe. It is also nearly 
always used in scientific treatises. 

In this system, 

1. The unit of length is the Metre. 

2. The unit of area is the Are. (*■ ico sq. metres.) 

3. The unit of solidity is the Stere. («i cubic metre.) 

4. The unit of capicity is the Litre. (-»The cube of the tenth 
part of a metre.) 

5. The unit of weight is the Grfimmo. ( «The weight, 

of a quaiilily ol distilled water at its maximum density, 
which fills the cube of the hundredth part of a metre.) 

The Tables of Weights and Measures in the Metric System are 
constiucted upon one uniform principle, by attaching the following 
prefixes to each of the units. 

, Greek prefixes. Latin prefixes. 

Beca means .10 times. Deci means 10th part of. 

Heotio 100 Centi 100th 

Kilo 1000 Mini 1000th 

Myria 10000 1 

Thus, A decastere — 10 steres. 

A hectare * 100 ares. 

A kilolitre ■■ 1000 litres. 

\ A myriametre , *■ 10000 metres. 

A decigramme — gramme. • 

A centimetre ■* ija of a metre. 

A millilitre “* lote of a litre. • 

B. The are is the sq, decametre ; the B/re is the cubic decimetre ; 
the is the weight, m wuue, of a cubic ccnthuetie of distilled 
v^ater at its maximum dcn.dty. • 
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Note 1. I metre «39’37 inches nearly or about i/| yards ; 
I kilometre -» about 5 furlongs. 1 are == about 1076-43 sq. ft. ; 
I hectare « about 2J acres. 1 litre « 035 cu. ft. nearly** ij pints 
nearly, i gramme « 15-43 grains nearly ; i kilogramme *=2* lb, 
avoir, nearly. 

Note Sii. Act XXXI of 1871 of the Gevernment' of India 
enacts that the unit of weight «ihall be ihc Ser equal in weight to 
the French Kilogramine, and the unit of capacity shall be the 
measure which holds one such Ser of water at its maxim urn density 
weighed m vacuo. These units, howei-er, have not yet ^^been 
practically adopted. 


Frknch monkv. 

10 centimes « i decinic. 

10 decimes ** 1 franc. 

Accounts aie kept in francs and centimes only ; thus, “3278 
francs*' is read 32 francs 78 centime.s. 

The Franc is a silver coin composed of 9 parts of silver and 
I part of copper, and weighs 5 grammes. It is equal to 9j^r/. 
nearly. The Napoleon is a gold coin** 20 francs. 


THE PROPOSED DECIMAL COINAGE OF GREAT 
BRITAIN 

10 mils (m.) =1 cent, (c ) 
to cents — I florin, (f) 

10 florins ^jC^- 

814 ®. The great advantage of a decimal system of coins^ 
weights and meastires is that we can reduce a compound quantity 
to a simple quantity, and vice versa^ without going through the 
process of nuilliplication and division. Hence the compound rules 
are replaced by the corresponding simple rules. 

Example i. 7 hectometres 4 decametres 2 metres <*>741 metres. 

Example 2. 325 centilitres - 3 litres 2 decilitres 5 centilitres. 

Example 3. Add together ^3. 7f. 2c. 3m , 2f. oc. 4m., anct 

7f. 3C- « 

mils 

3723 

9204 

.730 

^ i 5657 mils - 1 3, 6f. 5c. 7m. Ans. 
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E.X'jmplc 4. Multiply yf. 9c. 3ni. by 32. 
mils 
793 

„ ,- 3 ? 

1 58?) 

‘379 

25376 niils=^;iC25. 3f. 7<:. 6iji. Aiis, 


We ran easily rhchn tUse a sum expressed in s. (L and 
change deriinal coinage into / s. J. 

Example i. Expiess Z;. I5.f. -jhi, in decimal coinas^e. 

4 20 
7 'S 

20:1 5025 

■;^7 78j 2S = /7. 7f. 8c. 1*25111. A//s. 


Example 2. Express /<;, 3f, 9c. 8ui. in .f. d, 

20 

.r. 7'9 ''^o 
12 

</. 1 1-520 

/. ^9- 3^' 9C. 8m. = ^9. vj. n*52f/. 

• LIV. INVOICES AND ACCOUNTS. 

‘> 551 . (i) Specimen of nn Invoice, 

Calcutta, April 23, 18S9. 


•Charles Smith, Esq., 

Bought of William Moran & Co., 

7, Bankshall Street. 


* 

mm 

Q 


8 yd. of flannel at Bi. 4^?. per yd. 

! 

M 


lo yd. of calico at 6/. per yd. 

1 2 



2 pairs of gloves at Ri. 9<z. qA per pair 

* 3 . 

H 


R 



16 
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(ii) Specimen of an Account^ 

Calcutta, June 30, 1889. 


Charles Smith, Esq., 

To William Moran &. Co , 

7, Bankshall Street. 


162^9. 

April 23, To goods, as per Invoice? 

May 7, ■ To ditto 

13, To * ditto 

June 12, To ditto 



K. 

a. '■ p. 

... 

15 

6 

6 

... 

3 

7 


... 

9 ! 

0 

0 

■ *. 


7 


H 

"28 

s 

>3 


(iii) specimen of a Detailed Account. 

Calcutta, June jo, 1889. 


Charles Smith, P2sq., 

To William Moran & Co., 

■ 7, Hankshall Strect- 


1889. 

April 23, ' 8 yd. of flannel at Ri. 4nr. per yd,... 

„ ’ fo yd, of calico at 3^/ tp, per yd. ... 

^ 2 pairs of gloves at Ri.q/r. 9/^ per pair 

May 7, 3 dozen stockings at H6 per doz. 

May 13, 13 yd. of Imen at 8^/. bp. per yd ... 

June 12, ' 20 yd. of carpet at R3. 8^/ per 
n ' 4 pairs of socks at Ri. per pair ... 


1 H. 

a. ]p. 

1 10 

0 1 0 

2 

3 ! 0 

3 

3 1 6 

18 

0 , 0 

6 

14 i 

70 

0 1 0 

- ^ 1 

0 ! 0 

fuj 

J_L°, 


Note. Invoices and Accounts are called Bills. Eafti sepa* 
rate entry in a bill is called an item. When an account is sent to 
a buyer it is said to be rendered. 


LV. PROBLEMS IN HIGHER ARITHMETld 

Example 1. A person has a number of oranges to dispose 
of } he sells half of what he has and 2 more to Ay i of the remainder 
* and 4 more to ^ of, the remainder and 6 morb to C ; by which 
time he has disposed of all he had. How many had he at first ? 

When he Had given i of his oranges to C he bad 6 left ; there- 
fore this is (1 I of the number he had before C came^ and 

' therefore he S of 8 befoils C canjc ; therefore he had ( 84 - 4 ) 

'0^2 given 4 oranges to 3 ; but tUs is the nutpber 
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he had left when he h.id given i of his oranges to B ; therefore this 
is (l - 4) or J of the number he had before /) came, and therefore he 
had i2Xj{ or iB before B canxe ; therefore he had (18+2) or 20 
before he had given 2 oranges to A ; but this is the number he had 
left when he had given A of .his oranges to A ; therefore he had 
20 X 2 or 40 before A came : that is, he had 40 oranges at first. 

Examf,U 2. Tl.e expenses of a family when rice is at 12 seers 
for a rupee are U80 a month ;• when rice is at 1 5 seers for a rupee 
the expenses are 1^77 a month ; what will they be when rice is at 
18 seers for a rupee ? 

The prices of a seer of rice in the three cases are and 

respectively ; the price of a seer is first reduced by 
**(<‘4- A) f«' and finally by - A) ar KA- Now when 
the saving on a seer of rice is the total saving is R(So- 77 ) 
01 when the saving on a seer is K.,V the total saving will* 

be or R5. /. The reqd. expenses «U(8o - 5) “H75. 

Or thus : When the saving on each seer of rice is 
saving is R3 ; the number of seers of rice required by the 
family per month - 143 -rRtjV* and the pi ice of iSo seers at 
12 seers for a rupee is KiS ; /. the other expenses of the family 
~li(8o- 1 5) Again, the price of 180 seeis at 18 seers for a 

rupee is Rio ; the total expenses when licc is at 18 seeis for a 
rupee will be R(65 + 10) or R7S. 

Example 3. A labourer was engaged for 36 days, on the agree- 
ment that for every day he worked he should have 4??., but that for 
every day he absented himself he would be fined 2a. He received 
R7. 8a. at the end of the time ; how many days was he ab.scnt ? 

If he had worked all the 36 days he would have received R9 ; 

through absence he lost (K9-R7. 81.) or Ri Sa. But for each 
day of absence he actually loses (4a, + 2a.j or 6a. ; /. the number 
of day% he was absent <*Ri. 8a. 4 - 6a. » 4. 

Example 4. 1 have to be at a certain place in a certain time, 
and i find that if 1 walk at the rate of 4 miles per hum* 1 shall be 
five minutes too late, and if at the rate of 5 miles per hour 1 shall 
be lo Aiinutes too soon ; what distance have 1 to go? 

If I walk' 4 miles an hour I reejuire 15 minutes more time in 
going the distance than if 1 w'alk 5 miles an hour. And in walk- 
ing one mile I require 3 minutes more at the former rate than at 
the latter. Hence 1 have to go a distance pf 5 (f. / , miles. 

Example 5. 1 have a certain sum of money tcfhe distributed 

among, a certain number of boys, and I find that if I give R3 to 
each I shall spend R4 too little, hut that*if I give R5 to each 1 
shall spend Ko too much. How much have 1 to spend ? ^ 
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If I give R5 instead nf R3 to each 1 require R2 uiorc per head 
and (U4 + R6) or Kio more on the whole; /. the nniuberof 
boysaULO-rR2B 5 ; and I have to spend (H3X 5 + R4) or R19. 

Example 6. A lb. of tea and 4 lb. of sugar cost 5J. ; but, if 
sugar were to rise 50 per cent, and tea 10 per cent , they would cost 
6j. 2d, : find the cost of the tea and the sugar per lb. 

If both tea and sugar were to rise 50 p c., the cost of 1 lb. of 
tea and 4 lb. of sugar would be 7v. (td. ; but tea rises only 10 p. c.» 
/. 40 p. c. of the cost of a lb. of tea^7J td,-ts. 2 d.=^\s,^d, \ 
/. the cost of a lb. of lea is. 4^/ ; /. the cost of 4 lb. of sugar 

— 5.V. -3J. ^d ; and /. i lb. of sugar costs 5^/. 

Example 7. Three tramps meet together for a meal ; the first 
has 3 loaves, the .second 2, and the ihiid. who has his share of the 
bread, pays the other two 5//.; ho v ought they to divide the money ? 

Each eats ^ loaves ; the first has given (3-") loaves and the 
second (2 -J) loave.s 10 the third : .‘.the ^d. given by the third 
ought to be divided in tlie ratio of (3 - f;) to (2 - :]), / , of 4 to i ; 
/, the first will take 4/f. and the second \d. 

Example 8. The sum of the ages of A and B is now J5 years, 
and their ages 5 years ago were as 3 is to 4 ; find their present ages. 

5 years ago the sum of the ages of A and B was 35 years ; if 35 
years be divided in the ratio of 3 to 4, the parts arc 15 ycais and 
20 years. /. The present age of is (i 5 4- 5) or 20 years, and that 
of B is (20+ 5) or 25 years. 

Example 9. .^4 is twice as old a.s /?, and 4 years older than C ; 

the sum of their ages is 7 \ years : find the age of each, 

If C were as old as A, the sum of the ages of A, /?, and C would 
be 75 years ; now, dividing 75 in the ratio of 2, i and 2, we find 
that the parts arc 30, 15 and 30 ; /. A's age is 30 yc^r^^B’s 15 
years, and Cs (30-4) or 26 years. 

Example 10. A and B begin business with equal capitals. At 
the end of the year A has gained R600, and H has lost of his 
capital ; A has then twice as much as B, Find how mudi each 
had at firsts 

of Bs capital) 5 c 3 capital +R(^o, 

capital) x 3 

{Jor f}of /I’s capital- * 

• 2. A*s capital + J of capital A*b capital 4* B600, 

i of A*$ capital - R6op, 

. /, .^’9 capital » R6 oox|»& 7 so; 
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Exiimple. II. Divide 250 into two paits such iliat, 3 times the 
'first part and 5 times the second part may be together equal to 950, 

3 times the 1st pail + 5 times the 2nd part I ■••W 

and the ist part + the 2nd part =“250, 

3 times the 1st part 4- 3 times the 2nd part =750 : ...(ii) 

2 times the 2nd pait «*2co, [subtracting (ii) from (i)] 

/. the 2nd pait =»ioo ; 

and /. the 1st part =250- 100 =» 1 50. 

Example 1 2. Mangoes are boiiglu at Uio per 100 ; at w'hat rate 
per 100 they be sold that the gain on Hioo may be equal to 
the scllinjjf price of 250 mangoes ? 

Hico is the cost price of 1000 mangoes ; /. (1000-250) or 750 
mangoes must be sold for Kioo ; the selling price of 100 mangoes 

= Uiooxli>!;- 14 i 3 j. • 

F.xafnplc Two passengers goihg to the same place have 
6 md. of luggage between them, and are charged for excess of 
luggage H4. and K3 respectively : had tile luggage all belonged 
to one person he would have btfen chaigcd for excess. 

Dow innch is allowed fiee ? 

H4, Za +R3 i-: the charge on 6 md. less twice the free allow* 
ance, and 118 , ^a, is the charge on 6 md. less the free allowance ; 
/, the charge on free allowance »K8. 4rz. — (H4. 8rr. + R3)«i2rt, 

(K8. 4rt. + i2rt.) or Rq^cbargc on 6 md. ; j2a. = charge on 
i md. Therefore i md. is allowed free. 

Example 14. Two guns are fired from the same place after an 
interval of 6 minutes, but a person approaching the place observes 
that s min. 51 sec. elapse between the reports ; what was his rate 
of progress, sound travelling 1125 ft. per second ? 

In 5 min. 51 sec. or 351 sec. the man travels a distance which 
sound will travel in (6 min —5 min. 51 sec.) or 9 sec. But in 9 iec. 
sound travels 1125x9ft,; in 351 sec. the man travels 1125x9 ft.; 
.‘. in I Hbur the man travels miles or miles. 

Example 15. R49 was divided amougst 150 children, each girl 
"had 8rt. and each boy 4rt. ; how many boys were there ? 

If 4flf. be given to each child, B37.‘8rt, will be spent, arid the boys 
will have got their shares. The remaining sum, Rii. 8«., must 
therefore bo distributed amongst the girls only, giving 4^. to each. 
Hence the. number of girls is the sarde as the number of times 4a. is 
-contained in Ri I. 8 a. ; therefore the number of girls is 46, and 
therefore the number of boys is 104. • 
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This example may also be solved by the method of Art. 225. 
Thus ; When ^49 is divided amongst 150 children, each gets 
on the average, Hence the question may be put thus— “Each boy 
is to have 4a. and each girl 8^2.; in what ratio should they be mixed 
that each may have oti the average ?'* Therefore by the method 
of An. 235 we find that the ratio of the number of boys to the 
number ol girh must be (8- ''7’vr); (W”4) or 104 1 4fj l>ut 
104 + 46=- 150; the number of boys«i04, and the number of 
girls *=46. 

Example 16. A free-hold estate is bought at 20 yeaiv pin chase ; 
find the rate of interest obtained on the money invested 

[“A free-hold estate is bought at 20 years* purchase’* means llsat 
it is bought for 20 times the yearly rent derived from the estate ] 

If the value of the estate is H2c, the leht is Ri ; if the value 
of the' estate is Uioo, the rent is Ks. Therefore the rate of interest 
obtained is S p. 

Example 17. If 36 oxen in four weeks cat up the grass on a 
field of 12 acres and what grows upon it during the lime ; and 21 
oxen eat up the same in 9 weeks ; how many oxen will it main- 
tain for 18 weeks, supposing the grass to grow uniformly during 
the time ? 

Origl. growth + 4 wk.’s grow:h maintains 36 ox. for 4 wk. 

/ 1 ox for 144 vvk. ; 

also, origL growth + 9 \vk.*s growth,,. 21 ox. for 9 wk., 

/ 1 ox for 189 wk. 

Hence, subtracting 2nd line fiom the 4th, 

5 wk.*5 growth maintains 1 ox for 4$ wk.. 


I wk.’s growth 1 ox for 9 wk., 

/. 16 wk. *5 growth 1 ox for 144 wk., 

but origl. growth + 4 wk.’s growth f ox for 144 wk. ; 

/, origl growth— 12 wk.’s. 

Now, 1 wk.’s growth maintains for 9 wk. ox, 

I wk.’s growth for iS wk. ^ ox, 

/, 30 wk.’s growth for 1 8 wk 1 5 ox , ' 

i.if., origl. growth + 18 wk.’s growth for 18 wk. j 5 ox. 


Answr, 15 oxen. 


EZAICFLES. 119. 


1.^- A perspn has a number of oranges to dispose of ; he sells 
h«^ bas and one more to half of the remainder Rod 

• J \ 
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one more to half of the remainder and one more to C, and half 
of the remainder and one more to D ; by which lime he has dis- 
posed of all he had. How many had he at hr^t ? 

2 . A thief havinjj stolen some money from the palace of Siraj 
Uddowlah was caught on his way hfck by the head /cAoja who let 
him off on geitin^^ half the money and U20 more ; he was caught 
again b) the sentry at the palace gale, who got a third of what he 
then possessed and Kio more ; lastly he was let off by the I'ohuefixn 
his roniids on getting of what "Vie still had and h6 more. The 
theif came home robbed of all he stole. How much did he steal ? 

3 . The expenses of a family, w-hen rice is at 8 seers for a 
rupee, are U75 a month ; when rice is at lo seers for a rupee, the 
expenses are K72 a month (other expenses remaining unaltered) : 
what will they be when lice is at 1 2 seers for a rupee ? 

4 . A labourer was engaged for 1 5 days, on the agreement that 
for every day he worked he should have 6ri., bii^ that for every 
day he absented himself he would be lined 2^r. Tie received R4. 2iu 
at the end of the lime . how many days was he absent ? 

6. I h.ivc to be at a certain place in a certain time, and I find 
that if I walk 3 miles an hour I shall he 10 min. too late, and if I 
walk 4 miles an hour I shall be 7^ min. loo soon : what distance 
have 1 to go ? 

8. 1 have a certain sum of money to be distiihnled ambng a 

certain number of boys, and i find that if I give \\2 to each I shall 
spend K4 too little, but if I give H3 lo each 1 shall spend ^3 toor 
much. How much have I to spend ? 

7 . I have a certain sum of money wherewith to buy a certain 
number of nuts, and 1 find that if 1 buy at the rate of 40 a penny 
I shall spend 51/. loo nutch, if 50 a penny, lorf. too little. How 
much have 1 to spend ? 

8. A lb. of tea and 3 lb. of coffee cost 5^. ; but. if coffee were 
to rise 35J p. c. and tea 50 p, c,, they would cost 75. Find the 
cost of tea and coffee per lb. 

.9 3 lb. of tea and 4 lb of sugar cost 8j. ; but, if sugar were 
to rise 25 p. c, and tea were to fall 25 p. c., they would cost js. 
Find the*cost of tea and sugar per lb. 

10 . Three tramps meet together for a meal ; the first has 3 

loaves, the second 4, and the third, who has his share of the bread,, 
pays the other two 7 half-pence ; how ought they to divide the 
money ? • 

11 , Two settlers in New Zealand owj» adjoining farms of 700 

and 5C0 acres respectively. They unite (he <* famis, taking at«i he 
same time a new partner who pays ■]£t2oo on the iindersiamiing' 
that i of the land will in (mure belong to each. How is the /120a 
to be divided between the original owners ? • 
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13 . The Sinn of the aj^es of A, B and C is now 90 years, and 
their ages 10 years a«40 were as 3 ; 4 ; 5 ; find their present ages. 

13 . A is twice as old as />*, and 5 years older than C ; the sum 
of their ages is 45 years : find the »age of each. 

14 . Divide U80 between B and C in such a manner that 
A may get 3 limes as much as /»*, and B liio more than C. 

IB, A ?Lnd B begin business with equal capitals, .^t the end 
of the year A has gained K130, afid B has lost of his capital ; 
A has then twice as imicli as B. Kind how much each had at first. 

16 . A and B begin business with equal capitals. At the end 
of a certain time A lias gained \ of his capital, and B has lo'^t 
K200 ; B has now 4 of what A has. How much had each at first ? 

17 . Divide 155 into two pans such that, twice the first part 
and 3 times the second part may be together equal to 370. 

18 . Divide ipo into two parts such that, h of one part and J 

of the other part may be together equal 10 4u. ^ 

19 Divide 350 into two parts such that, 3 times the first part 
and J of the second p.'irt may be together equal to 250. 

20 . Mangoes are bought at H5 per 100 ; at what rate per 100 
must they be sold that the gain on Hico may be equal to ihe selling 
price of 400 mangoes J 

21 . Sugar is bought at 4/i. per seer ; at what rate per seer 
must it be sold that the gain on Kio may be equal to the selling 
price of 8 seeis ^ 

22 . Two passengers going to the same place had 8 rr.d. of 
luggage betw^een/hem. and were charged for excess of luggage R8 
and K4 respeciively ; had ihc luggage all belonged one yjcrson 
he would have been charged U14 for excess. Find how much is 
allowed free, and how much luggage each had. 

23 . Tw’o guns are fired from the same place .after an interval 
of 10 minutes, but a person approaching the place observes that 
9 min. 30 sec. elapse betw^een the reports ; what was this rate of 
•progress, sound travelling 1 ur ft per second,? 

24. Two guns aic fired from the same place at an interval of 
I 5 ininf|te 5 ^ but a person going away from the place hears the 
teportiat an interval of 15 min. 30 sec. ; if sound travels <125 ft. 
pex^ ^cond, find bis rate of travelling per hour. 

26 . Tuvq guns are fired from a place at an interval of 28 
minutes, but a person approaching the place, at the rate of 13!? 
milj2s an hour, hears the reports at an interval of 37 min. 3O sec* 
»Tind the velocity of sound per second. 

26. .Cftnnons are fired at regular iotervUs in a town, and a 
person riding Jowards it at the rate of 9 miles an hour hears the 



PROBLEMS IN HIGHER ARITHMETIC 28$, 

reports at invervals of 15 ininules ; at what intervals mnst the 
cannons have been fired, sound travelling 1120 ft. per second ? 

27 . Cannons are fired at intervals of 10 minutes in a town 
towards wliich a passenger train is approaching at the rate of 50 
miles an hour ; 11 sound travels Ii36j[t. per second, find at what 
intervals the reports will be heard by the passengers. 

28 . K60 was distributed among 50 children, each girl had U2 
and each boy ; how many boys woie there ? 

29 . 35 fniiis, consisting of mangoes and oranges, wcie bought 
for Hi. 8/1. ; if the mangoes cost 2a. each and the oiaiige.-5 6/. each, 
find the number of oranges bought. 

30 A lumb composed of gold and silver measures 6 cu. inches 
and weighs 100 oz. ; if a cu. inch of gold weighs ro oz. Tand an 
equal bulk of silver 12 oz , find the weiglit of gold in the mixture. 

31 . 19 giains of gold or 12 grains of silver displace one giain 
of water. If a ring, composed of gold and silver, weighs So giains 
and cli';]>ftices 5 grains of water, how many grains of .silver does 
it contain ? 

32 . A fanner has oxen worth /12. io.r, each, and ."^liocp worth 

£2. 5.r. each ; the number of oxen and sheep being 35, and their 
value lo.?. Find the number he had of each 

33 . If an income-tax of.7<f in the on all incomes below 
jfiou a year, and of i.r. in the £ on all incomes above / too a year 
realises ^^18750 on ^500000, how much is raised on incomes below 
j^ioo a year ? 

34 . How many years* purchase should bo given for a free-hold 
estate so as to get 5 per cent, for the money ? 

36 - An estate is bought at 25 years* purchase for 1440,000, 
one fourth of the purchase-money remaining at mortgage at 6 per 
cent, 'fhe cost of collecting rents is Hioo per anr.iiin. Wt.at 
interest does the purchaser make on his investment ? 

30 If 10 oxen in 5 weeks eat up the grass on a field of 7 acres 
and what grows upon" it during the time, and 1 \ oxen eat hp the 
same in ^ week.s, how many weeks* growth is on the field ? 

37 . If 20 oxen in 4 weeks cat up the grass on a field of 4 acres 
and what grows upon it during the time ; and 17 oxen eat up the 
same in 10 weeks ; how many oxen will it maintain for 5 weeks, 
supposing the grass to grow uniformly during the lime? ^ 

38 . Iti a certain meadow there is a crop of $25 stones of grass, 
wWch grows uniformly. If ft oxen turtfaed in would consume all 
the grass in 48 days, but 6 oxen would rv 411110 98 days, wliat 
weight of grass would each ox eat in a day ? 

SO- If 2 5 horses cal the grass of 35 acre.s of one field in 41 
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days, in what time would 20 horses eat the grass of another 
field of 56 acies, where there is at first twice as much grass per 
acre as in the former field, the growth of the grass being neglected r 
What must be the ratio of the rates of the growth of the grass in 
the two fields so that your Result may be accurately true ? 

40 . A well is fed by a spring which flows continuously and 
uniformly into it. When there are io,oco cn. ft. of water in the 
well, 7 men can empty it in 2 p days ; and when there are 
I ^,000 cu. ft. of water in the well, 5 men can empty it in 50 days. 
How many cu. ft. of water flow into the well in one day ? 

4 L A cistern has one supply-pipe {/I) and 2 equal waste-pipes 
(/?, C) attached to it. A is opened, and when the cistern is partially 
filled is also opened, and the cistern is emptied in 3 hours. 
Had C been opened along with /i the cistern would have been 
CMipiicd in 1 hour. How long after A was B opened ? 

42 A cistern has two pipes attached to it, one to supply and 
■one to draw’ off. If both the pipes are opened together, t^e cistern 
is filled in 9 hours ; hut if the waste-pipe is opened one nour after 
the supply-pipe, the cistciti is filled in 7 hours. In what time can 
the .supply-pipe fill the empty cistern ? 

43 A leaky cistern is filled in 5 hours with 30 pails of 3 
gallons each, but in 3 hours with 20 pails of 4 gallons each, the 
pails being poured in at intervals. Fjnd how much the cistern 
holds, and in what tune the water would waste away. 

EXAMPLES FOR EXERCISE. 

( Fint Series.) 

^ L. .State in words 10030200720021. 

Find the value of 66674 - 9645 — 201 -p 843 - 876 1 . 

^ 3 . Reduce ;£49. 6 j. 2]^/. to farthings. 

^ 4 . Find the prime factors of 51425. 
y 6.* Reduce lijgoi to its lowest terms. 

^ 6. Find the siiiii and difference of 23*001 and *0414. 

^ 7 . Find the value of 3 of R7. la. 7/. 

' 8. Write in words 3200103102 accordinff to the Indian nume- 
ratfph ^ 

The greatest prime number known is expressed by 
•I 25^1-+ 2920® \ find this number. # 

*^10. What^ sum will remain when four bills, ambuntitig to 
It;. 7. Qf Ea. 15. 3, and Hio. 13. 3 respectively, have been 

p^id oat of ? 

' --A "R 
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. 11 . Find the G. C. M. of 23791 8039. 

12 . Subtract MiVb 

, 13 . Multiply ‘038 by '0042, and diWde ‘03217 by 6'2 5. 

■ 14 . Find the value of 00625 of 

' 16 . Subtract one croie five lacs three thousand and twenty 
from twenty-nine million twelve thousand and four. 

t 10, Multiply 765389 by 641I64 in 3 lines. 

■ 17 . 1 i?o to town with /^g. is. yi. What have 1 left after 

buying a* dozen chairs at 13J. Tkd, each ? 

- 18 . Find the L. C. M. of 9669 and 16115. 

19 . Add together }^, 3I, and 

20. Express as a decimal *0003 + - ’00849 + JJ}^. 

21. Reduce - of of igj. td to the fi action of f of of 
^1. 8 j. 

,•^22. Express 944 in Roman notation, and CDXCIX in Arabic 
notation. 

23 . Multiply 3S7659 by 85673 in 3 lines. 

24 . Ilow many cows at Rto. i4rt. each can I buy with the 
proceeds of selling 87 hoises at Hus. 2ct. each ? 

26 . Simplify ^ 4 +'iV* 

26 . Multiply 006134 by 80*032, and divide the result by 

■ 27 . Reduce (8-5-1^) of j/. to the decimal of Hi. 4a. 

28 . If a rupee is worth 2s, o^d, and a dollar 41. 4W., find the 
least number of rupees which makes an exact number of dollars. 

29 What number multiplied by 76 will give the same product 
as 153 multiplied by 380 ? 

. 30 . Find the greatest number which will divide each of 34561 

^6244 99335 without reviainden 

" 81 . Reduce 57 tons 9 cwt. i qr, 10 lb. to drams. 

' 32 . Simplify f xj-rij of I J- 

^ 33 . Find the least fraction which being added to of J- 
will make the sum an integer. . . • 

34 . ^ did *0025 of a piece of ^\ork,..ancl 78SS* much 

was left undone ? • 

3 5. 'Find the cost of 3’t25 yards at £’375 a yard. 
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38 . Simplify 


30 . What number is the same innltiple of 35 that 3456 is of 9 ?' 

37 . If my income is R3500 and 1 save R507 a year, what is 
my average daily expenditure ? 

^ of ^ 

^ 39, If the sum of 21^ and 3^^ be added to the product of 2J 
and J, by how much will the result differ from 28 ? 

40 . Reduce 'ZNr decimal. 

41 . Find the vulgar fi action equal to '27899. 

42 . Find the value, of -g of R3 • 7 . 6 + '375 of R 6 . 8 . 6 . 


43 . Find the least number which being subtracted from 97856 
will make the result divisible by 141. 

44 . Reduce 3 acres i lood 2 perches to square feci. 

45 . Arrange % ?, in order of magnitude. * 

46 . Divide of 12 by 'i of j-M2. 

47 . Add 3725 +‘002 + -272^ 

48 . Reduce *03 of K3 to the decimal of J of Ri'S. 

49 . Find the least number of Ji»eeks in which an exact mini- 
ber of half-guineas can be earned, the wages per week being 7*5 
shillings. 


50 . What is the least number which being added to 30321 
will make the sum divisible by 681 ? 

61 . A bill of /.6. IS. lid, has to be paid by several persons in 
equal shares ; if three of them together pay ;£i. 1^31. 31/., how 
many arc there to share the cost ? * 

62 . Simplify 2|9 x i3J-r54JK2jJ. 

^ 63 . Divide 352*95624 by •0C0504. 

64 . Express 1*4+ 113 as a decimal. 

56 . Reduce *543 of i9f. ^\d. to pence. . 

66 . .Find the greatest unit of time by means of which 2 hr. 
3 min. and 1 hr. 4 min. 30 sec. can both be expressed as integers, 

67. I multiply a number by 36 and divide the, result by 
and dbtam 374iot quotient. What was the number? 

5 S. A and B together have 1436. 13^. and A has R3. 30^ 
3^. imore than B ; find how much B has. 

5 A, Reduce iValiV <0 lowest terms. 
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01. What are the nearest integers to and 7^*1' ? 

62 . Find the difference between the product and quotient of 
5*3 i2 by *0125. 

00. Simplify {2-3<)4 - 1097)+ 1*3 (^*4 + 7'5)- 


64 . If in a division sum the divisor be 7 times and the quotient 
5 times the remainder, what is the dividend when the remainefer 
is 360 ? • 

, 66. Reduce 300,003,840 grains to pounds Troy. 

00 . Find the cost of 13724 articles at RS. on. "]\p. each. 

67 . Multiply 75 + 6 jj by 

68. What fraction of a journey of 15 miles have I gone on 
reacliing a place 6^ miles distant ? 

0d. Ry what must 1550];; he divided that the quotient may 
be 4S9 !i ? 

70 . If a metre be 3g'37 incheF, how many metres make 3 
miles ? 


71 . When 2080400 is divided by a certain number, the quo- 
tient is 3iji and the icmainder 1664. What is the number? 

73 , Reduce 67501 inches to poles, etc. 

If 7^1 tons cost U964. 3a. 8/., what is the cost of 1 ton ? 

3 >^24— 4} ■ 

IJiyide equally amongst 5 boys J of ^^4. 2J. iJa'', 

Divide 7029 by ■0165.' 

What decimal* of H3. ^a. must be taken from R4. i^a. to 


73. 

74 . 

76. 
78. 

77. 


Simplify 


leave K2'5 ? ' 


78. If when a number is divided continuously by 5 , 6 andf;, 
the remninders are 2,3 anS 4 respectively, what would be the 
remainder if the number were div'ided by 210 ? 

'79. If I end. cost Rii. in., hnd the cost of of a md. 

80. Thfe 1 st of January 1893 on a Sunday ; on jvbat day 
of the week will loth February fall in the year 1894 ? 

81. Find the value of * 

<>sV 74 

83. If from a rope 7 ft. long as many pieces as * possible are 
cut off, each 1 } ft long, what fraction of the whole will be left/ • 

C. A. xg * 
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83 . Reduce *142857 + • 657 i 42 -*i 857 i 4 to a vulgar fraclion. 

84 . Simplify 

^ ^ 075 I 


86. Find a number such that if it be added 35 limes to 25 the 
sum will be 25540. 

86. If a person spends in 4 months as much as he earns, in 3, 
how much can he lay by annually, supposing that he earns £210. 
I or. every 6 months 1 

{1 


87 . Simplify 


2 :1- 


■(4+i) 


S8. How many steps docs a man whose length of pace is 32 
inches take in 4I miles ? 

89 . Divide 75445 by *00625. 


00 . How many inches are theie in *1215625 of a mile ? 

'& 1 . Subtract *432 of an acre from 2^ roods, expressing the 
result in sq. yards and the decimal of a sq. yard. 


92 . A man buys 100 md. of rice ; he loses as much by selling 
60 md. at R3 a md. as he gains by selling the rest at H4. 4^. a md. 
Find the cost price of a md. 

93 . By what prime numbers may 109 be divided so that 
the remainder may be 4 ? 

■ 94 . Addn]HiUi^mh- 

95. How many times can *053 be subtracted from 14*578, and 
what will be the magnitude of the remainder ? 

96 . Express '231^ of 4a. 7/ +'516 of 100. as the decimal bf 

Ri. 4a. 


97 . Simplify 


( 3*2 - 2-9 ) X 147 
■003 X '0005 


98 . Three bells loll at intervals of r2, 18 and 27 seconds 
respectively, beginning together ; how often will each toll before 
ihcir tolling together again ? ' . * 


99 . The remainder after a division is 97, the quotient is 521, 
and the' divisor is 9 more than the sum of both f what is the 
dividend ^ 

100. Two pieces of cloth of the same length cost lu. 'i^dL 
andt £y. 4s. respectively ; the price of the first was 31. per 
yard ; what was the price of the second per yard ? 

lOL pjvide i of J of J of 42 by the sum of 2I and 

• rm.-- ■■ 
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102 , Simplify i[2 - i { 2 - i(2 - i) } ]. ' 

109 . Reduce to a decimal. 

104 . Multiply 28*8 by 2S'3 and divide the product by 6‘48. 

105 . The distance between two wickets was marked out for 
22 yd., but the yard measure was of an inch too short : what 
was the actual distance ? 

106 . If a number of articles at R4. each cost R7059. 

.14a. 1 1 iPy how many are there ? 

107 . Simplify of ^ } of --“-J of 117- 

i+i fl+t 

108 . Find the value of i 74 X ^74 

420— 174 

109 . Subtract 5*142857 from 5*142857. 

110 . Divide 1*00625 by 132*5 to five places of decimals. 
lU. Reduce 4 hr. 48 min. to the decimal of 6 hr. 

112 . A man owns 1*^ of a house, and sells *1551 of his share 5 
what fraction of the house does he still own ? 


113 . flow many revolutions will be made by a wheel, which 
revolves at the rate ol 213 revolutions in 3 nun., while another 
wheel revolving 374 times in 1 1 min. makes 544 revolutions ? 

114 . Multiply 10 sq. yd. 4 ft. 76 in by 1 32. 

• 119 . Reduce to its lowest terms 

116 . Find the least number which, when divided by each of 
i^sji *25, and *0.^, gives a whole number as quotient in each case. 

Simplify 

5’34-2'6S 


117 . 


• 118 , Find, to the nearest pie, the value of '1234 of Ri2*s. 

110 . A kilolitre contains 35*32 cubic feet, and a gallon contains 
277*274 oubic inches ; find to the nearest integer thd number of 
gallons in a kilolitre. 


120 . A farmer has 899 sheep and 493 lambs. He forms them 

into flocks* keeping sheep and lantbs separate, and hhving the 
same number of animals in each flock. , It these flocks a^e as large 
as possible, how many flocks wilt there b^Jakdgetber ? • 

121 . H 257 pounds of tea cost £34- lind the price of 

a pound to the nearest farthing, . ^ ^ 
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122 . Simplify 

123 . How many whole cakc^. will be required for 50 children 
if each is to have 2'f of 1 of 2 ^ of -J of of <1*^ of a cake ? 

ia4. Find the value of * 

•37 5 + '04 

12B. Find the circulating decimal which will ^become 2 when 
multi plied by 2g-r4'S. 

126 . A bern)an mark is woiih 04895 ; find to the nearest 
farthing the value of 37 2 5 ’39 maiks. 


127 . To a certain numljer I adtl 2, I multiply the sum by 4, 
I divide the product by 3, and*[ take 3 from the quotient ; ;ihe 
remainder is 17. What is the number ? 

128. On what day of the w'eck will Feb. 10 fall in the year 
I 96 <f? 

129 . Find the greatest prime number which used asldivisor of 
12260 will leave remainder 17. 

130 . F'ind the value of of—-— 

21 1 < 4 . 2a, Up, 

131 . What is the number whose half exceeds its fifth part 
by 6 ? 

132 . Simplify ■428571 X '49 x •20571428. 

133 . How many times docs a carriage wheel, whose circumr 
ference is 17 125 feet, turn round in a distance of 12'45 miles ? 


134 . Determine the prime factors of 282660 and 40299. 
Hence deduce the G. C. M. and L. C. M. of these numbers. 

135 . Find the least integer which, when divided by and[ 
J^f will give a whole n p mber as quotient in each case. 

136 . Siniplifyf ‘ 

137 . Reduce flairs decimal. 

138 . If a cu. yd. of clay make 460 bricks, each loli cO, in- 
how mticlf does clay contract in baking ? 

139 . Multiply 3*4*567 by f 3 ' 2 u in 2 Iinesi 

itO. One pendulum oscillates 6 timea in 3*2 seconds,^. andi- 
.anofher pendulum 8 in 3*6 seconds ; If started simuItancMnisl^ 
how pftea v^Ur they miTogetb^^ 
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EXAMPLES FOB EXBHCISE. 174b. 

{Second Series.) ^ 

1. Write tlown the y^reatest and least numbers of four digits 
that you can form with the figures, 3, o, 2, i. 

2 . Simplify J[3+J { 3 + J{3+ >4) ) ]-5-i 

13 . The telegraph posts on a railw.ay line are 66 yards apart ; 
nnd the smallest number of hiiles that corresponds to an exact 
number of posts 

4 . A bath is supplied with water from two pipes, one of which 
can fill it in i2i min., the other in 15 min ; there is also a discharg- 
‘ng pipe which would empty it, when filled, in 10 min. The first 
pipe is open alone for 4 min., and then the first and second open 
'lOgother for i ruin. ; if now the third pipe is opened as well, how 
lOng will it lakp to fill the bath ? 

6. The wages of A and B together for 20 days amount to the 
same sum as the wages of A alone for 35 days. For how many 
days will this sum pay the wages of B alone ? 

0 . A cask contains 5 parts wdne and 3 part? water ; how much 
of the mixture must be drawn off and water subslilnted in order 
that the resulting mixture may be half and half ? 

7. A person borrows £mo on the 5th of March, and pays back 
£133. i8y. on the loiji October ; find the rate of interest charged. 

8. The digits in the units* and lacs* places of a number are 
3 and 8 respectively ; what will be the digits in the same places 
in the remainder wdicn 99999 is subtracted from the number ? 

9 . A whole number diminished by J of itself, when divided by 
307 gives a quotient 12 and a remainder g6 ; what is the number ? 

10 . The length of a rectangular tennre-court is 5 yards longer 
:han its breadth, and its perimeter is 130 yards ; find its area. 

IL The train which leaves Calcutta at 4-30 P. M. arrives at 
fiiirdwan at 8 P. ivi, ; and the train which ieave»> Burdwan at 
4-50 P. M. arrives in Calcutta at 8-30 P. M. ; when do they pass 
each otlier ? 

12 . The rent of a faim consists of a fixed sum of money 
together with the value of a certain number ofmaunds of wheat ; 
when wheat is R2 a md. the rent is R40 ; when wheat is B2. 4^. 
a md. the rent is R43. Sa. What will be the rent wher> wheat is 
Bi 2. 100. a md. ? 

13 . Assuming that the circumference' of a circle is to its .dia- 

meter as 22 is to 7, and that the circumference of the earth is to its 
diameter as 160 metres to 167 feeb determine to 4 places of deci- 
sis the ratio of a metre to a foot • 
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14 . The interest on a given sum of money for one year is 
jCS- 8j. 4^/., the compound. interest for two years is £ii. is. Find 
^he rate per cent. 


15 . If when a number is divided coniiiuially by 5, 6 and 8 the 
remainders are 2, 3 and 4 respectively, what would be the re- 
mainder if the same number were divided by 240 ? 

10 . Divide 1255 by 1*004, and. hence deduce the quotient of 
12*55 and *01255 by 1004000. 

17 . I bought a certain number of chairs for K45 ; also a certain 
number for li28 at the same rate : find the greatest possible 
price of each chair. 

18 . A clock which gains 2^ min. in a day, is 3 min. slow at 
noon on Sunday ; when will it show correct time, and what time 
will it indicate at 6 on Monday evening ? 

19 . A person bought 4 tail way tickets to go 60 miles. Two 
were for the 1st class, one for the 2nd, and the fourth, a half first 
class ticket, for a child. The cost of a 2nd class ticket was p of that 
of a first class, and the whole sum paid was ;^i . 1 1 . 8. Find the 
price of each ticket, and the rate per mile for the first class. 

20 . There are two mixtures of wine and water, in the ratios of 
3 ; 2 and 4 I 5 respectively ; if one gallon of the first be mixed 
with 2 gallons of the second, what fraction of the resulting mixture 
will be wine ? 


21 . A sent from England costs me (including is, 6//. 
postage} my book-seller allowing me two pence in the shil* 

ling discouj^jj^n the published price. What is the published price ? 


22 . What number is the same multiple of 7 that 3975 is of 15 £ 

23 . Simplify -(L 3 + of | of 63. 

24 . On laying down a bowling-green with sods 2 ft. by 9 iii « 
it is found tliat it requires 120 sods to form one strip extending the 
whole length of the green, and that a man can lay down one strip 
and a half each day ; find the space laid down by 5 men in 2 days* 

25 . , A can do a piece of work in *3 days, B can do 3 times as 
.much in 8 days, and C 5 times as much in 12 days. In what time 
will .they do it together, supposing them to work at the rate of 
9 hours a day ? 


2.9« A farpier pays a corn-rent of 5 quarters of wheat and 
3 quarters of barley, Winchester measure \ what is the money 
value of ins rent, when wheat is at 6or., and barley at 54.1. per 
quarteff Imperial measure ; 32 Imperial gallons being equal to 33 
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27 . Six coins of equal weight, made of gold and silver mixed, 
were melted together and re-cast. In one the gold and silver were in 
the ratio of 2 ; 3 ; in two others, of 3 : 5 ; and in the rest, of 5 I 4. 
In what ratio will thefgold and silver be mixed in the new coins ? 

28 . A tradesman, selling goods for a certain price to be paid 
six months hence, offers to give one-tenth more of the same goods 
fot the same pi ice in ready money. What is the rate of discount ? 

20 . Find the greatest and least numbers of 6 digits which are ' 
e;cactly divisible by 239. 

30 . There is a number, to which 3 is added and ^’0 of the 
result taken ; to this $ is added and of the result Liken, giving 
I A : what is the number ? 

31 . Find all the numbers of 5 digits divisible by 9, which have 
unity for their first and last digits and 2 for their middle digit. 
State the principle upon which you proceed. 

’ 32 . On a stream, B is intermediate to and equidistant from 
A and t ; a boat can go from A to B and back again in 5jhv. 
15 min., and from A to C in 7 hr. How long would it take to go 
from Cto A ? 

y 33 . If the price of bricks depends upon their magnitude, and 
.if 100 bricks, of which the length, breadth and thickness are 16, 10 
and 8 inches respectively, tost H2. 9^1., what will be the price oi 
921600 bricks which are one-fourth less in every dimension? 

34 . There arc two mixtures of wine and water, the quantities 
ofwineinthem being respectively ‘25 and 75 of the mixtures.' 
If 2 gallons of the first be mixed with 3 gallons of the second, 
what will be the ratio of wine to water in the compound ? 

85 . How much per Cent, must be added to the cost price of 
goods that a profit of 20 per cent, may be made after throwing off 
a discount of 10 per cent, from the labelled price ? 

30 . Determine the least number, by which 6i6^must be multi- 
plied so as to produce a number exactly divisible by 770. 

37 * Multiply the sum of 2‘4 and 7 5 by rj, and add the 
result to the difference of 2*364 and 1*697. 

38 . The floor of a room is Jo ft. long and 40 ft. wide. Find 
the cost of supplying it with carpel, 2 ft. wide, at J%3 per yard, and 
•oil-cloth, 2 yards wide, at Ri per yard ; the oil-clofh to be laid 
along the sides and ends a yard and a half wide, and the carpet 
to extend one foot over the oil-cloth everywhere. • 

8B^ On a certain evening half an hour after sunset a watch 
was set at 12 o’clock. The morning following it was 8 minutes 
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past 4 by a common clock when it was 4 minutes past 8 by this 
watch. Find the time of sunset the previous evening. 

40 . A has shares in an estate to the amount of (■IS-^‘36) of it. 

B has shares in the same estate 10 the amount of ’472 of it. Find 
the difference in value between the properties of A and /?, when 
•050 of the estate is worth 1^373*3 

41 . Three equcil ^jlasscs are filled witli mixtures of spirit and 
water : the proportion of spirit to water in each glass is as follows : 
in the first glass as 2 I 3, in the second glass as 3 : 4, and in the 
third as 4 ; 5. The contents of the three glasses are emptied into 
a single vessel ; what is the proportion of spirit and water in it ? 

42 . If the true discount on a hill of ^14641 be at toper 

cent, compound interest, how many years has the bill to run ? 

^ 43 . Twenty-fifth part of a certain number is equal to the ^ 
seventh part of 42 ; wliat is the number ? 

/ 44 , Simplify ^3^ f4j of 6f -f-n^\)-r4g of (6f + j^j). 

46 . A company of Sepoys proceed in 5 equal rows, and after ^ 
sometime arrange themselves into 7 equal rows. Find the least ^ 
number above 1000, which the company may contain. 

46 . A is twice and B is just as good a workman as C The 
three work together for two days, and then A works alone for half a* 
day, and B for a day. How long would it have taken A and C to- 
gether to complete as much as the three will have thus performed 7 

47 . A steam-ship whose speed averages 14 miles an hour, 
reaches a certain port in 12 days ; how many days afterwards -vill 
a sailing vessel arrive, which started at the same time and sailed 
on an average 8 miles an hour ? 

48 . From a cask of wine J is drawn off and the cask is filled 
up with water \ of the mixture is then drawn off and the cask ' 
is again filled up with water ; after this process has been repeated / 
4 times, what will be the ratio of >vine to water in the resulting 
mixture ? 

49 . The sum of /I2 ICO is due in 4 years, but it is paid by 
instalments as follows :—^£27S at the end of 2 years, £46^ at the 
end of the 3rd year, ;^5oo at the end of the 4th year, and £600 at 

„the end of the 5th year. What amount should be paid at the end 
ofthe 6th year, in order to clear off the balance, simple interest 
Iteing reckoned at the rate of 5 per cent, per annum ? 

^ 60 . Twenty times a certain number is cqpial to 7 times 40 j 
whaUts the number ? 

61 . , What is the least number of shot, each 1} oz., that wilt 
[weigh an integ;^ number of pounds 7 
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62 . A rod of brick work rontains 306 cu. ft. ; find the cost ot 
buildinjj a brick wall, 68 yd. by 6 ft. by 2 ft. 2 in., at Hi 8 per rod. 

63 . How long would a column of men, extending 3420 feet 
in length, take to march through a atieet, a mile long, at the rate 
of 58 paces in a minute, each pace being 2^ feet ? 

64 . 195 men aie employed to work on a railway embankment, 
il miles long, which they an: expcried to finish in 4 weeks. litil 
at the end of i week it is fouhd I hat they have finishetl only 520 
yards. How many more men must be engaged to finish it in the 
recpiired time ? 

/ < 56 . /( is a cask containing 125 gallons of wine ; B is another 

cask containing 175 gallons of water. 100 gallons are drawn from 
each, mixed together^ and the casks are refilled with the mixture. 
This opeiation is once more repeated. Find the latio of wine to 
water in each cask now. 

60 . A person who p.iys in the £ income-tax finds that 
a rise of interest from 6 to 6^ per cent, inci eases his income by 
£23. loi. What is his capital ? 


67 . From a cert.ain number I take 320 ; to the remainder 1 
add 24 ; I multiply the sum by 8, and find that the product is 
equal to the sum of 304 and 760 : what is the number ? 

y 58 . What decimal of 2 25 units is 05 of a unit ? 

69 . A jar can be exactly filled by glasses holding 3 pints each ; 
It can he exactly emptied again by glasses holding 5 pints each ; 
given that the capacity of the vessel is between 11 and 12 gallons, 
find the exact capacity. » 

00. Two clocks are set right at noon on Monday. One loses 
and the other gains i min. a day. What time willibe indicated 
by the latter, when the former points 10 h, 49, \ m, P. M. on the 
following Saturday ? , 

y 0|. Three gardeners woiking all day can plant a field in 
10 days, but one of them having other employment eSm work only 
half time. How long will it take them to complete the work ? 

62 . *One vessel contains 20 gallons of wine ; another contains 
20 gallons of water. One gallon is taken from each, and poured 
mto the other. This Is done 3 times., Find the strength of the 
two mixtures. ^ 

/ A gentleman bequeaths his property to his children to be 
•«o divided that their shares*shall be cqufll on their coming to age 
at 21, counting interest and discount at 5 per cent. He dies wdrth 
^^^1 3240, leaving three childrea aged 25, 21 and 19 respectively, 
How much should each receive ? 
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04 . To a certain number 1 add 7, 1 multiply the sum by 5^ 
I divide the product by 9, and take 3 from the quotient ; the 
remainder is 12 : what is the number ? 

^ 06 . Simplify (‘S + 75 J( 2 ' 5 -’ 4 )- 5 - + 

00 , Find the weight in tons per sq. mile of a rain-fall of 
7 inches, having given that a cii. ft. of water weighs looo oz. 

^ 07 . B and C are employed on a piece of work. After 
15 days A is discharged. ^ of the work being done. ^Jand/C 
continue at the work, and after 20 days more B is discharged, J 
more of the work being done. C finishes the work in 130 davs. 
In what time would the work have been done, if A and i^^had'con- 
tinued to work ? 

68. If one ntaii walks 165 miles in 6 days, how fiir will another 
man walk in 15 days, if the first man walks 3f miles in thei same 
time that the other man takes to walk 4 miles ? 

60 . If 3 cubic inches of iron and 2 cubic inches of water weigh 
as much as 2 cubic inches of iron and 9 cubic inches of water ; find 
the ratio of the weight of a cubic inch of iron to that of a cubic 
inch of water. 

^ 70 . I buy goods for R600, and sell them directly for R680, 
giving three months* credit ; what is gained oer cent, per annuxQ.? 

-p 

71 . From the tenth part of a certain number | sub^Act 10, 
and find that the remainder is 10 ; what is the number ? ' 

.^ 72 . t of a number exceed the sum of its third and fourth' parts 
by 26 j what is the number ? 

73 . Two cog-wheels, having 75 and 130 teeth respectively, 
are working together ; after how many revolutions of the smaller 
wheel wilt the teeth which once touch, touch again ? 

74 . A train leaves B for Q, at the same time that a train leaves 
Q for JP ; the trains meet al the end of 6 hours, the train from 
?to ^2 having travelled 8 miles an hour more than the other.JFind 
the rales of the trains, the distance from B to Q being 163^ miles. 

73. If 1000 rupees a month be equivalent tO;£iii2, lor. a 
year, wbat is the vsilue of a rupee in English money ? 

/ 76 . Divide £20 among 2 men, 3 women and 4 children, so 
that cach*woman gets twice as much as a child, and each man as 
much as a woman and a child together. 

. *77., If the interest of ^253. 2s. W. at 5 p. c. be equal to the 

» on£iS 7 ‘ for theaame time and at the'same rate, 

the latter sum due ? 
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78 . Find a ntiinber such that if it be subtracted 25 times fiom 
7201 the remainder will be 951. 

79 . How many parcels of gold dust, each weighing 17 ’36 
grains, can be made up out of i lb. 2 oz, x dwt. 3 gr. ; and hdw 
much will remain over ? 

80. A room is 20 ft. long, 15 ft. wide and 10 ft. high. There 
are in it 4 doors, each 7 ft. by 4 ft. ; the fireplace is 6 ft. wide 
and 4 ft. high ; a skirting 2 ft.* deep runs round the walls. Find 
the expense of papering the room at 6 annas a sq. yd. 

81. If the hands of a clock coincide every 65 I min. (true time), 
how much does the clock gain or lose in a day ? 

82 . A can copy a certain manuscript in 17 hours by writing at 
the rate of 3 lines per minute ; B c^n copy the same in 24 hours. 
After 476 lines have been copied by A, in what time can B 
finish it ? 

83 . A town contains 12 Hindps to every 3 Mahomedans and 
to every 3 Christians ; if there are 4800 Hindtts, find the number 
of Christians. 

84 . Two sums, each of j£t38. 2 s, fir/., being due, one at the 

present time and the other 12 months hence, how much ought to 
be paid 6 months hence to clear off both debts, interest being 4p. c. 
4ief annum. 

86. The difference between two numbers is 375, and one of 
them is 7809 ; what is the other ? 

80 . Simplify 

{ 10 of of £3. os. 9ff. -4J J of £3. 2S. f . 

87 . A fruit-seller has 1134 mangoes and- 630 oranges^ He 
forms them into heaps keeping the mangoes and oranges separate, 
and having the same numl>er of fruits in each heap. Jf these 
heaps are as large as possible, how many fruits are there each ? 

88 . A cistern, the cubic content of which is 360 cu. ft, has 
two pipes which can empty it in 3 and 4 hours respectively. It 
has also a third pipe with an orifice of r sq. ft, ih rough which 
water flows into the cistern at the rate of i yd. per minute. If all? 
the three pipes be opened together when the cistern is full, in what 
time will it be emptied ? 

89 . If 4 men or 6 women can do a piece of work In 20 days, 

in what time will 3 men and 2 women do it ? On what supposition 
«^fll the numerator of tlie fraction in your answer represent the 
number of hours they worked on the* clay to which the fraction 
refers? ^ 

90. Divide uo among '^4, C, in such a way lhaf A may 
get half as much again as B^ and B half as much again as C. • 
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91 . A dealer buys lo horses at R400 each, 8 horses at R500 
each and 4 horses at 4 < 6 oo each. He keeps the horses for 6 months, 
during which time each costs Ki 5 month, and sells them clearing 
12^ p. c. on his original outlay after paying all his expenses. Find 
the ^average selling price of each horse. 

92 . A carriage and a horse are together worth Hi 200 ; if the 
carriage worth R200 more than the horse, how much is the 
horse uorth<? 

, 03 . The population of a lown is 60.000 ; if the births are i in 
20, and the deaths 1 in 30 annually, what will the population 
become in one year ? 

04 . A cistern, g ft. by 6 ft. by 5 ft., is emptied in 15 minutes 
by a pipe whose cross section is 36 sq. in. ; how fast docs the water 
flow in the pipe ? 

06 . A race-course is 2^ miles round. Four men start to walk 
round it. They walk at the rates of 3^, 3I, 4^ and 5 miles per hour. 
How long will it be before they all meet again at the starting 
point ? 

96 . 40 lb. troy of standard gold, containing xi parts in 12 of 
pure gold, is coined into 1869 sovereigns ; calculate in grains the 
weight of pure gold in a sovereign. 

07 . Divide H7. 5^. into two parts, one of which is f of the other, 

98 . If mangoes be bought at the rate of 13 for a rupee, how 
must they be sold to gain 30 per cent. ? 

99 . A has ;£524 ; B has £29 less than A ; and C, if he bad 
/205 more than what he has, would have as much as the double 
of A and B together ; how much has C ? 

100 . In how many years will the error amount to a day in con- 
sidering the year to consist of 365^ days instead of 365*242218 ? 

101. The circumferences of two whtels measure 168 and 401 
inches respectively ; 6nd the largest cogs which can be cut in each 
that they may work together. 

102 . The hands of a clock which gains uniformly at^the rate 
of f 5"‘a day were set at sunset on the evening of the first of the 
month at 6 o’clock. The true time of sunrise on the 3rd was 
known to be a quarter to six, but the clock indicated a quarter past * 
txx, Find^the error made in setting the clock on the ist. 

X 03 * A train travels 30 miles an hour when it does not stopt 
And 2$ miles an hour including stoppages ; in what distance will 
the train lose oiie hour by stoppages ? 

104 . ' Dtyide R123 among J?, C, so that as often as A gets 
Rj p girt R2^, and as often gets R4 C shall get,ft3i. - 
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106 . A merchant buys 4000 maunds of rice, J of which he sells 
at a gain of 5 p. c., j at a gain of 10 p. c., ^ at a gain of 12 p. c., 
and the remainder at a gain of 16 p. c. If he had sold the whole 
at a gain of 11 p. c., he would have made 1^728 more. What 
the cost of the rice per maund ? 


108 . A man sold 16 oianges 10 to ^ 4 more than to A, to C 
5 less than to If ; had he sola 3 less to each he would have left 
only one-third of what he had ; fiii i how many he had at first. 


107 . 


Simplify 4. .. (__lt , 


108 . A room is iS ft. long ; and the cost of rary;eting it is 
R72. If the breadth of the jo in were 4 ft. less, the cost would 
be R54 ; find the breadth of the room. 


108 . A can mow 2^ acres of glass in 65 hours, and R 2J acres 
in hours ; in what time will they together mow a field of 10 
acres, and how many acres will each mow ? 

110. The cost of 12 md of wheat and 10 md of gram is 50 
when gram is at per md. What is the price per md. of gram 
when 8 md. of rice and 6 md. of gram cost H34, the price of rice 
being j higher lh:yi that of wheat ? 

111. Uivide U20. nir.ong 5 persons so that the share of each 
(except the first) may be double of llie sliares of all who come before. 


* 112. A merchant bought a 5o-gnllon cask of wine for R741. 
Supposing it to have lost 4 gallons, at what price per dozen botllea 
(nine Vjottles holding a gallon) should he sell it in order to gain 
15 p. c. upon the whole oiiginal cost ? 


113 . A man lost as much by selling 20 chests of tea at il62o 
per chest as he gained by selling 25 chests at iibgz per chest ; 
what did each chest cost fiim ? 

114 . A man left his property to two sons and a dauifhter ; to 
the elder son he left i of his property, to the younger son i, and 
to the daughter the rest, which was H4000 less than what the iwc 
sons together received : what was the entire property ? 

115 . Three lines of paling run side by side for a distance of 
864 yards. The rails are respectively 4, 6 and 9 feet apart. How 
often will a person walking outside the palings, on looking across- 
them, see three rails in a line ? 

U0. Three persons, yf, ^,'and C. who can walk respectively 
2» 3 » and 4 miles per hour, start from the $ame place P at inteivals 
of an hour. A starts first, and as soon as B has caught him up, B 
wurnito the station P i find where he will meet C. * 
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117 . A fraudulent tradesman, uses a yard measure one inch 
too short ; what does he gain by his dishonesty in selling 20 yd. 
of cloth at Rf. la per yard ? 

118 . B, C had each a cup of tea, containing 4 oz., $ oz. and 
6 oz. respectively. They blended their teas and then refilled their 
cups from the mixture ; how much of the teas of A and B are 
contained in C’s cup ? 

U 9 . If by selling wine at R6 per gallon 1 lose 25 per cent., 
at what price must 1 sell it to gain 25 p. c. ? 


120 . A man, having lived at the rate of £^00 a year for 6 
years, finds himself in debt, and reduces his expenditure to ;^25o 
a year ; he is out of debt in 4 years : what is his income ? 

• • it 2 1 7 

12 L Express the sum of '5171428 of a viss, ^ of « of of 

o 3 f 304 . 

a maund and ^ ^ decimal of one ton. [One viss 

«3 lb. 2 oz. ; one maund = 82 f lb.] 

122 . A rectangular cistern, 12 ft. long, 10 ft. wide and 4 ft. 
3 in. deep, is filled with liquid which weighs 2040 lb. flow much 
deep luust another cisterq he, which will hold 196 lb. of the same 
liquid, its length being 7 ft. and wldih 3 ft. 6 in.^ 

123 . A can run 100 yd. in 12 sec.^ and in 13 sec. How 
much start in distance must A' give B in order that they may run 
a dead heat ? 

124 . The Fort- Barracks are lighted with gas from 100 burners. 
Find the cost of lighting them per night of 10 hours, at the rate 
of for 1000 cu. ft. of gas, assuming that for the first 3 hours 
each burner consumes i cu. in. per second, and during the remain- 
der oi the night the light is so reduced that the consumption of gas 
by each burner is only { of that quantity per second. 

125 . 120 coins consist of crowns, half-crowns and florins : the 
values of the crowns, half-crowns and florins are as 25 ; 10 I 6 ; 
how maify half-crowns are there ? 

1 & 6 . A merchant sells 60 md. of rice at a profit of 8 p. c. and 
9t md. at a profit of. 10 p. c. ; if he had sold the whole at a profit 
of 9 p. c. he would have received 17 annas less than lie actually 
did : how much per md. did he pay for the rice ? 


VM. A nmn, having a certain mim})er of mangoes to dispose 
jells half of what he has and one more to A% hair of the remain- 
der and one more to half of . the remainder and one more to Cf 
half mpre to 1 ^ wbtcli time he has 

find hp«r many he had at first. ^ . ; , 
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128 . Simplify J + f-J of + ‘064743589- 

129 . A dollar beiiiir worth 4^. 2//. and a rouble 31. i^d.^ 
find the sum of money which can be paid by an exact number of 
either dollars or roubles, the number of roubles exceeding the 
number of dollars by 20. 

130. A can do a piece of work in 1 5 days, B in 12 days and C 
in 10 days. All bej?in together ; A leaves after 3 days, and B 
leaves 2 days before the work is done. How long did the work last ? 

131. ^ A tank is 300 yd. long and 150yd. broad; with what 
v'clocity per second must water flow into it through an aperture 
2 ft. broad and ft. deep, that the level may be raised 1 ft. in 
Q hours ? 

132. The height of the top of a flag-staff standing on a tower 
is no ft., and the height of the tower is 6 ft. more than 12 times 
the length of the flag-staff, what is the length oH^he flag-stafif? 

133. A merchant buys some cloth at such a price that by 
celling it at U4. 6rf. per yd. he will gain 5 p. c. on his outlay. 
What percentage will he gain or lose if the cloth be sold at H3. 14^. 
per yd. ? 


134. 1 wish to'biiy an equal number of 3 kinds of toys, worth 
respectively , u. (uf, and 2s. 6d. each ; how many can 1 get for 
£10} 

135. In a book on Arithmetic an example was printed thus : 

‘‘Add together i-, 

0:1 ' 5i Of 

the denominator of one fraction Ireing accidentally omitted. The 
answer given at thq end of the book wai ; required the miss- 
ing denominator. 

136. Find the side of a square courtyard, the expense of pav- 
ing which at 31. 9^/. per sq. yd. was ^42, 3^. 9^. 

137. A and B start at the same time from Calcutta to Hugh 

and froTi^ Hugh to Calcutta respectively, each walking at the rate 
of 4 miles an hour. After meeting /^, A increases his rale to 4^ 
miles an hour, and arrives at Hugli in hours from that time. 
After meeting A, B reduces his rate 10 miles an hour. In 
^hat lime will he reach Calcutta ? ^ 

1884 If the rent of farm of 24 acres be what will be 
^he rent of another farm of 56 acres, 5 aCles of the foru4er be\pg 
'worth 6 acres of the latter ?' 

13^. A puise contains . 7 • 1 made up of pennies, shillings, 
oaiberowns and crowns, the numbers of which are prOportioniA 
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to 7 j 3i 2 and 5 respectively ; how many of each coin are there in 
the purse ? 

140 . Calculate the profit per cent, made by a book-seller, 
assuming that he pays ns. 4f/. for a i6-shilling book and receives 
25 copies for 24. 


141 . A person mixes together 10 lb. of tea at Hi. 4^. a lb., 
I? lb. at Hi. 6 a., and 141b. at Ri. 8^. He reserves 6 lb of the 
mixture for himself and sells the remainder at Ri. 13a. 4/). a lb-. 
How much does he gain in money ? 

142 Multiply '047321 by I2172’8 j 44, using only 3’rmes of 
multiplication. 

143 . Three men, the length of whose strides are 2 ft. 6 in., 3 ft. 
and 3 tt. 6 in., walk a mile. Ilow often do they step together? 

144 . and /? start on a bicycle race. A has 10 minutes’ 
start, during which lie goes 2h miles; if rides :it the rate of 16 
miles an hour. Which will win'in a race of 40 miles ? 

146 . If 3 soldiers or *10 coolies can dig 150 cu. ft. of earth in 
5 days, how many coolies must employed to assist 7 soldiers 
in removing 580 cu. ft. of earth so as to get it done in 4 days ? 

146 . 12J. 3.}r/. is divided among men, women and children, 
whose numbers are proportional to 3, 5 and 7 respectively ; if a 
man receives a woman 3 Jr/, and a child 2^^/., find the number 
of men. 

147 . An article was sold so as to gain 5 p. c. on its cost price. 
If it had been bought at 5 p. c. less, and sold for is> less, it> p. c. 
would have been gained. Find thy cost price. 

148 . A wine merchant bought 7 gallons of wine at 17J. a 
gallon and 5 gallons at 1 5^. a gallon ; he mixed the whole and 
added some water. The whole mixture be put into quart bottles 
which cost him 8 j. 6/f. and sold each bottle at 4s. and gained 
jjfi. 17J. 6rf. on the whole.' How much water did he mix ? 

149 . Find the value of of j +Jof ^^140. ofaw. 

160 . The weight of water contained in a rectangular cistern, 
8 ft, long, 7 ft. wide, is 93I cwt. Find the depth of water in the 
cistern, s^ipposmg a cu. ft. of water to weigh 1000 02.. 

16 1 . ^ 35 men are employed to do a piece of work, iwho could 
6njsh It in 20 days ; but the men drop off by s at the end of every 
IQ days : m what timd will the work be ftniahed ? 

16 ® . Jf 48 men, working S- 4 oura a day for one week, can, dig 
long, 40 wide knd 28 deep; in what ttao: 
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\2 men, workin" lo hours a clay, lorni a railway cutting of 131,600 
cii. yards ? [A week — 6 working days.] 

153 . The sum of areas of two circles, of which the diameters 
are as 3 is to 4. is equal to the area of another circle jo ft, in 
•diameter ; find the diameters of the two circles, having given that 
areas of circles are lo one another as the squares of their diameters. 

16 4 . A merchant sells sugar to a tradesman at a profit of 
50 per cent. ; but ^lie tradesman becoming bankrupt pays only 
5 annas in the rupee. Mow much per cent, does the merchant 
gain or Jose by the sale ? 


155 . How many parcels of 6 lb. and 8 lb. each can a grocer 
make out of a hogshead of sugar, weighing 4 cwt. 3 qr. 14 lb., so 
as t<» have the same number of parcels of each sort ? 


16 ^. A had lojr. in his purse, and B having paid A 2 X of 

II .f. 6//. finds that he has remaining of the sum which ^ 
now has ; what had B at first ? 


167 , A number is exactly divisible by n ; but when divided 
by c, 6 or 8 leaves always the remainder i : find the least number 
which satisfies these conditions. 


168 , A boat’s crew row over a course of 2^ miles against a 
stream, which flows at the rate of 3 miles an hour, in 30 minutes. 
The usual late of the stream is one mile an hour. Find the time 
which the boat would take in the usual state of the river. 


159 . If the cost of it miles of iron rails be {^55000 when iron 
•is selling at R95 a ton, what wilLbe the cost of 19 miles df the same 
rails when iron is selling at H105 a ton ? 

f 160 . A circular plate of gold, 10 in. in diameter and 2 in. 
thick, is melted and* formed into two other circular plates, each 
1 in. chick, whose diameters are as 3 to 4 ; find the diameters* 

lei. A man bu^'s goods for H75C, and sells of them at a loss 
■of 4 p. c. ; by what inrrea.se per cent, must he raise that selling 
prjee in order that by selling the rest at the increased rate he may 
i[ain 4 p *c. on the whole transaction ? 


* 

162 . A person gives $3 guineas for 184 gallons of wine ; how 
nuicb water must he add to it, if he wishes to sell it a< 5 r« 3^* ^ 
:gallon and make a profit of 7 half-guineas ? 

166 . A vessel containing 21*84373 gallons of water is emptied 
a pitcher which contains when lull "078125 gallon. How many 
times can the pitcher be filled entirely, and what fraction of a pint 
vill it contain when the last quantity water is pouted into it ? • 

* c. A. ao 




306 


ARITHMETIC 


10 i. A room is 8 yd long: ; cost of carpeting it is K94. 8/*.^ 
and that of papering is 1^86 lOrt. If the bicadth of the room were 
I yd. more and its height i ft. less, the cost of carpeting would be 
Hmo 20. while the cost of papering would lemain the s«une. Find 
the breadth and height of the room. 

106 . A and J 9 inn a race ; A has a start of 40 yd , and sets oft 
5 ruin, before at the rate of 10 miles an hour. How* soon will 
B overtake him if his late of iiinnmg is 12 miles per hour ? 

160 . If the gas lor 5 burners, lighted 5 hours every evening 
for 10 days, cost H3^ what will he the cost of 75 burners 

which are lighted 4 hours every evening for 15 days ? 

107 . Find the ilircc highest integral numbers whose sum is 
under a thousand, so that the first i.:iay be t)f the second and. 
second | of the third. 

108 . A tradesman sells one kind of sugar at per seer and 
loses 20 p. c., and ai. oilier kind at c/J. per seer and gains is P- c* 
He mixes the tu'o together in equal pioportions and sells the 
mixture at 6 a. per seer. What is now his gain per cent. ? 


18 ^. Two equal sums arc divided, the one among 36 men, and 
the oiher among a certain number of w'omen ; each man icceiveci* 
Ki. 4^. and each woman 10 annas less; how many women were 
there ? 


170 . Simplify 


5 of ii -'4 of J ^ 

iSoOi-A + sl)’ 




171 , Three^equal circular wheels revolve round a commoi> 
horizontal axis ; the lirst makes a revolution in 5^ minutes, the 
second in 2^ minutes, and the third in 3'^ minutes. Three marks*^ 
one in each wheel, arc in a hoiizontal line at a certain moment'^ 
What is the shorte.st interval after which th#y will be in a hori- 
zontal line again ? 


172 , A can do a piece of work in 6 hours, B in 8 hours and C 
in 10 hours ; how long will it lake C to complete a piece of work, A of 
which has been done by A working 7 hours and B working^S hours ? 

173 . A walks 2^ miles in 40 min., taking exactly a yard each 
step t in what time will B walk 4I miles wh6n his sinde is 40 in. 

' and he takes 21 steps while A takes 22 ? 

^ 174 . fThree persons, Aj Bt agree to pay their hotel billsTw 

the proportion 4 I 5 I 6. A pays the first day’s bill which amounts 
rio £1, $s. 5</. ; B the second which amounts to i 6 s i//. ; 
.^tid C the third which amounts to £i, iS.r. 6//. ; how must they 
sc|fle thisir, accounts 

» A person . bought a F:ench wetch bearing a 
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25 per cent.) and sold ir at a loss of 5 per cent. ; had he sold it 
for £z more, he would have cleared 1 per cent, on his bargain. 
What had the French maker for the watch ? 


176 . An equal number of men, women and boys earn {(165 in 
6 days. If a woman eains 13CZ. 4/^. a day, a man more, and a 
boy 8a. less, how many are theie of each ? 

177 . What Slim increased by 3 of | of of itself, amounts to 

^[2463 ? 

178 . The length, width and depth of a cistern are 8 ft., 5 ft. 
4 in. and 4 ft. 6 in. respectively. How many gallons does it contain, 
having given that a cu. ft. of water weighs xooo oz. and that a 
pint of water w'eighs a pound and a quarter ? 

179 . A and B arc termini of a railway 144 miles long. A 
fast train starts from at 9 a. m. ; another fast train, travelling at 
the (same rate, starts from A at 10 a. m. A slow tiain starts froiik 
B at 10-20 A.M. ; the fast train from A meets the other fast tiain 
at 1130 A. M., and the slow train at 12-32 P. M. Find the rates at 
which the trains travelled. 

180 . If loj/f., ;£i“ 4‘84 dollars, and l dollar-5’2 

francs, find the value in fiancs of 10 lacs of rupees. 

181 . Three merchants, A^ Z?, C, trading with a capital of ^^3850, 
find after a certain time that their respective sliaies aie increased 
by j£66 ,7.6, ^59 .8.7 and ^^66 . 13 . 11 ; how much did A sub- 
scribe to the original capital ? 

182. A grocer buys 200 lb. of tea, and sells 180 lb. for the same 
amount that he gave for the whole. The rest he sells at a profit of 
20 per cent. What is his gain per cent, on the whole outlay ? 


183 . The large wheel of an engine is 30 ft., and the small 
wheel 12 ft., in clrcumfeience. If the large wheel slips 011 an 
average 2 inches in every revolution, how many revolutions will 
the small wheel make more than the large one in going a distance 
of 12 mi. 1728 yd« 1 

184 , Calculate correctly to 7 places of ^decimals the value of 


9 . 3 - 9 * 5 ' 9 ® 7.9^ 


185 . The circumferences of the wheels of a carriage are 6,®^ ft. 

and 8|^ ft. ; what is the least distance in which both t^e wheels 
will simultaneously complete an integral number of revolutions ? 
How often will the lowest points of thip two wheels at staiting 
touch the ground together in ip milea i. ^ 

186 . In a 20o*yd. race A bea'.s ^ by 20 yd., and C by 40 yd* 

By how many .yards caiv B beat C in a ipoyd. race ? ^ 
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187 . On a piece of work 2 men and 5 boys are employed, who 
do i of it in 6 days ; after this 1 man and 1 boy more are put on, 
and i more is done in 3 days : how many more men must now be 
put on if the work is to be completed in 1 day more ? 

188 . Ay By C invest capital to the amount of ;£8oo, £600 and 
£500 ; A was to have § of the profits which amount to £330 ; find 
Cs share of the profits. 

189 . A tradesman defrauds his customers (i)by an adulteration 
of the article to the extent of 7 per cent, (ii) by using a balance 
which indicates 1 lb. when the amount in the other scale is really 
15 oz. Which of the two practices is the more fraudulent, and 
to what extent is the customer cheated when he orders 1 lb- of the 
commodity ? 


100 . Find the distance between two towns when R309. 5a. 4p, 
is paid for the fare of 17 first class passengers ai 1 a. 8/. a ^ile, 
of 26 second class at la. 2p, a mile, and of 40 third class at 
a mile. 


191 . Find the value of I?} 

5 ft* s Tn weeks 4 days 19 hours. 


of 


IS. qrf. 
4J. 7^* 


of 


192 . How many poles of fencing are required to enclose a 
square park containing 27 ac, 12 po. j yd. ? 


103 . Aj B, C, can do a piece of work in 6, 8, 10 days 
respectively. They begin to work together ; A continues to work 
till it is finished, i? leaving off 2 days, and C i day before the work 
is completed. In what time is the work finished ? 

194 . If the supply of a number of persons with bread at ^\d» 
the loaf for 31 days cost £27, i8j. ; what will it cost to supply J of 
that number for 20 days at the loaf ? 

196 . Ay By C purchase a farm for Bioooo, of which A pays 
S4000 ; they sell it so as to fain a ceriain sum. of which B takes 
K275 ^nd C Hi 75 ; hnd /f’s share of the profit. 


196 . One company guarantees to pay $ per cent, on shares of 
fooo rupees each; another guarantees to pay 4^ per cent, on shares 
of 7$ rupees each ; the price of the former is 1245 rupees and of the 
latter 85 rupees. Compare the rates of interest which the shares 
return to purchasers. 


\yti' tf 5000 people took in hand to count a billion of 
sovereign^ >od beginning their work at the commencement of the 
year 1 could each count on the average loo sovereigns in a 
intermission), when would they finish thejr t^isk ? 
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198 . The total area of three estates is 1768 acres. If the 
areas of the two smaller estates be respectively tbree*fifths and 
two-thirds of that of the largest, find the acreage of each. 

199 . There are 3 pendulums, the first makes 35 beats in 36 
j seconds, the second 36 beats in 37 seconds, and the third 37 beats 

in 38 seconds. Supposing they commence together, find how many 
times they will again beat coincidently in 24 hours. 

200 . Sound travels at the nate of 1142 ft. per second ; what 
is the distance of the thunder cloud, when the thunder succeeds 

•the lightning at an interval of 9 seconds ? 

20L. If 4 men and 6 women can do a piece of work in 5 days, 
which 5 men and 10 children can do in 4 days, or 3 women and 
4 children can do in 10 days ; find (i) how many men, (ii) how 
many women, (iii) how many children, could do the work in one 
day. 

^oa. A and B enter into partnership ; A puts into the business 
R5000 more than By who, as acting partner, is to have a salary of 
i 4 i 2 5 a month ; at the end of 2 yeais the gross profits computed at 
^ of the capital per annum, are found to be R7000, fronr which B\ 
salary is to be paid : find each one’s share of the net profit. 

203 . The 3 per cents, are at 85J ; what price should the 3^ 
per cents, bear, that an investment may be made with cgiial 
advantage in either stock? And what interest would be deiived 
by so investing 5000/. 


to produce unity ? 


204 . Find the least sum of money that must be subtracted 
from j£66o. yj. 4//. to make the remainder exactly divisible by 39. 

205 . What decimal must be added to 

7(2 ’ 3 -h 

806 , If gold can be beaten out so thin that one tola will form 
a leaf of 20 sq. yards, how many of these leaves will make up the 
thickness of a sheet of paper, the weight of a cu. inch of gold being 
52 {.i tolas and 433 sheets of the paper in thickness going to an 
inch ? . 


207 . A race-course is i a mile long : A and B run a race and 
A wins by 10 yards ; C and V run over the same course and 
wins by 30 yards ; B and D run over it and B wins by 20 yards ; 
if A and C ran over it, which would win, and by how muj^h ? 

208 . Four men are employed to reap a field, and after work- 
ing s days they have cut 10 acres t a more men are then put on, 
and the whole is finished in 3 more days. How many acres *are 
there in the field ; 

200 . Ay B and^ C are employed to do a piece of work for R5S19 ; 
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A and B together are supposed to do iS of the work, and B and C 
together ^*5^ of the work : what should A be paid ? 

210 . lfRi643obc invested in the Govt. 4.( per cent, loan at 
io6, what is the monthly income derived ? Supposing that the 
loan is paid off at par in lo years, what would be the rate of simple 
interest on the sum invested ? 


211. 120 tons of coal are pnrcl\ased for £S 7 . i6. 9 ; find, to the 
nearest farthing, the price at which they miibt be retailed per ton, 
so that no loss may be incurred ; and at that price what profit will « 
accrue ? 

212. Reduce to a decimal correct to 6 places : 

1.3 jtV 5.^ ^ 7.3" ^ 

213 . ,Find the greatest unit of time by means of which *ii hr. 
3t min. iS sec. and 23 hr. 4 min. 27^ sec. can both be expressed 
as integers. 

214 . A man does S R piece of work in iS days, and then 
gets a boy to help him. They work together for 3 days, when the 
boy leaves, and the man finishes the work in 7^ days more. How 
long would it take the boy to do the whole ? 

216 . If 10 horses and 98 frheep can be kept 9 days for 
£37^ *7- 6 ; what sum will keep 45 Horses and 216 sheep for 40 
days, supposing s horses to eat as much as 76 sheep ? 

216 . A starts business with Ri 200, and subsequently admits B 
who brings Riboo. At the end of the year A receives f of the 
profits ; when was B admitted ? 

217 . A man w'ho has a certain capital calculates that if he in- 
vest it in 3t per cent, stock at 91, his income will be £2$ more 
than if he invest it in 3 per cent, stock at 88. What is his capital ? 


218 . A tradesman buys 200 lb. of tea for intending to 

gain onerfourth of his outlay by sale ; but two pounds’ worth at 
this calculation being damaged, at what price shall he sell the 
remainder per lb. to gain as much upon the whole outlay as he 
intended ? ** 

219 . Express + I »» 

simplest form. 

220. eThe diagonal of a square courtyard is 100 ft. ; find the 
area. 

.^ 21 . Sound travels at the rate of 1140 feet a second. If a 
shot be fired from a ship moving at the rate of . 10 mites an hour, 
bow far will the ship have moved before tfie report is heard 
I4i Sliiles.off 
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?, 22 . The leii.cjth of ihc minote-hand of a chTirf*h clock is 
5.\ feet : what tlistance will the end of it tnvel throiufh in 35 clays, 
if 7 times the rirnimfcrena! of a ciicic he 22 times its diameter ? 

223. Three men nndert.ikc to comjrlcte in 30 days a 

piece of woih for UJ47, S/7. yl fiiinishes jo men for 8 days and 
6 men for tJio remainin;^ days ; ^ furnishes 7 men for 7 days and 
1;! men for 12 days ; C furnishes t5 men who work on alternate 
days only until the work is completed. P’ind share of the sum. 

224 . A pervnii haxin.:^ KS.Soo in 4 per cent. (lovt. bonds sells 
• out when they are at 8 ^ per cent, discotint, and wiih the amount 

thus realised pin chases 5 per cent, bonds which arc at per 
ccMii. pitMnlniii ; what does he gain or lose in annual income by 
the change ? 

225 . A contractor »*mploys 100 men, 40 of wbont woik 10 
hours on week ilays and only 5 hours on Sunday ; the rest work 
H hours a day. If the wages of the foimerhe per hour and of the 
latter 4fi. per hour, what is the amount of wages paid in .1 weeks ? 

220. Two chests of tea of the same size and quality are 
consigned to A, /?, C. A at first was to have J of a chest, li 
and C the rest. Ihu B purchase of C*s share respectively. 

Mow much will each have ? 

227 . Find the side of the largest square tile, with which a 
court, 33 yd. 1 ft. 7 in. long and 20 yd. 1 1 in. broad, can be paved. 

228 . In a bicycle race of 2 miles over a circular course of 
I furlong, the winner in his last round overtook the second at a 
point in his 15th round. Their paces were as 159 10149 At 
what distance was this point from the winning post ? 

229 , If 3 men can do as much as 7 boys in a day, how many 
days will it take 25 boys to finish a piece of work of which 12 men 
have done a quarter in 13 days ? 

230 , C hold a pasture in common for which they pay 
R16 per month ; they put on it 70, 50 and 40 sheep respectively. 
A sells ? of hi? flock to B after 4 month's, and after 3 months 
more (7 sells ii of his to How much of the rent should c.ich 
pay at (tie end of the year » 

231 , A person bought 10 Bank of Madras sh.a res at Hi 540^ 
<ach and for 5 years got interest on his investment at the late of^ 
si per cent H** then sold his shares at a loss of 22i per cent. 
Mow much did he make by the transaciion^ and wh^t rate per 
•cent, per annum had he for his money ? 

232 . A certain number of cows and twice as many sfteep 

were bought for R94. ha^ ; the cows cost Hio 3/1 5 /. each and the^ 
sheep R4. 5^1. 3/^. each : how many sheep were bought ? % 
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2B8. Gold IS 19 lin^es as heavy as water, and copper 9 times. 
In what ratio should these metals be mixed that the mixuirc may 
be 1 5 times as heavy ns water ? 

2 fi 9 . When the 3 per cents, were at 90 I found that by selling 
■out and investing in the 4 per cents at 95 1 could improve my in- 
come by U243. What was the amount of my stock in the 3 per 
-cents. ? 

2 . 00 . A person has in his draweV 15 piles of rupees, each con- 
taining 20 ; his servant steals .them and puls in their place 15 
piles, each consisting of 19 double pica with a rupee at the top. 
How much does the person lose ? 

261 . A person owes the sum of 1131^00, and llS^oo ; and his 
property amounts to R14125 only. How much is he able to pay 
in the rupee ; and what is the loss upon the second debt ? 

282 . A rectangular piece of ground of 243 sq. yd. is one-third 
as broad as it is lodg ; what is the distance round it ? 

203 . A passenger train going 41 miles an hour, and 431 ft. 
long, overtakes a goods train on a parallel line of rails. The 
.goods train is going 28 miles an hour, and is 713 ft. long. How- 
Tong does the passenger train lake in passing the other ? 

204 . The distance by rail from Turin to Venice is 420 kilo- 
metres, and the first-class fare is 56 lire ; find the same rate in 
Indian money, the fare from Calcutta to Benares, a distance of 480 
miles, reckoning 7 lire equal to 143 and S kilometres to 3 miles. 

205 . 40 lb. of coffee, at 2 s. bd. a lb . were mixed with a certain 
quantity of chicory at \s. 9/f. a lb., and the resulting mixture was 
worth 2 s. a lb. How many pounds of chicory were there in the 
mixture ? 

200 . How much money must he invested in the 3 -per cent, 
•consoislwhen they are at 92^, to produce the same income as would 
be produced by Ki 520 invested in the P^r cents, at 95 ? 

207 . If Hjo. 7 . 6 be gained by selling an article for 
ft 79 . 10.9, how much would have been gained or lost by selling 
■it for H59 .7.6? ^ 

200 , Find, by Practice, to the nearest penny, the rent of 
•^375'367S acres at £2. igs. loW. per acre. 

260 . Determine, by Duodecimals, the area of a rectangle 
'w^hose adjafient sides are respectively 9 ft. 3i in. and 6 ft. 4} in, 

270. ^ caft beat ^ by 3 yd. in a loo^yd race, and can 
beatfCby 10 yd. in a aoo^ycl. race ; by how much can ^ beat Cin 
4 400 yd.^ rac ^7 

^ 71 . If coolies, in 7 daya of 10 hours eachi digachanneV 
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.1 mile lonsf, 6 feet broad and 2 feet deep : in how many days of 7 
nmns each should 35 coolies dij> a chanrel, 660 feet lop.fj, 7J feet 
'broad and 2^* feet deep ? And hew many cubic feet does each 
^ooly in an hour ? 

27 2. The avcrajj'c of eleven results is 30 ; that oF the first five 
is 25, :ind that of the last five is 28. Determine the sixth result. 

273 . What amour t must be invested in the 4^- per cent, stock 
at 103I, in f'rder to obtain, after deduciinj^ an income-tax of 2J per 
»ci?nl.. a clear incotne of IHcjoo a year ? 

274 . 4 thalers, 6 half-crowns and 8 lloiins amount to £2 ; what 
is the value of a thaler ? 

275 . A reduction in the income-tax diminishes a tax, which 
is Ui 5 when the tax is 8 pies in the rupee, by H3 . 12.0: what is 
the diminished late of the tax ? 

276 . The length of a room is twice its bre^^dih and 4 limes its 
height, and it contains 2:6 cii. yards of air ; find its length. 

277 . A can reap a field in 5 days, and in 6 days, each 
■working 1 1 hours a day ; in what time could they together reap ii, 
working 10 hours a day ? 

278 . If 38 men working 6 hours a day can do a piece of work 
in 12 days, find in what lime 57 men wo'king 8 hours a day can do 
a piece of woik twice ns great, supposing 2 men of the first set 10 
do as much work in i hour as 3 men of the second set can do in 

hours. 

279 . The average weight of 5 men is 5 st. 7 lb. • the average 
weight is diminished by 7 lb. when the weight of a boy is included : 
what is the weight of the boy ? 

280 . A share-holder in a commercial company receives one 
year a dividend of 5 per cent, on his shares The next year he 
receives a dividend of 7J percent, and finds that he is ^412. 8n. 
Ticher. Find the amount of his shaves. 


281 . To march at quick step is 10 take 108 paces of 2.fl. 8 in. 
per minute ; what rate is this per hour ? 

283 . A society subscribed H21. 5/2. 4/^. to a charity, each 
member paying as many pies as there were members in the society^^ 
find the number of mcmbeis. 

283 . Find, by Duodecimals, the vclume of a blocl^of marble, 
3 ft- 7 in. long, 2 ft. 3^ in wide and i ft. 2J in. deep. 

^ 28j4. a train, 880 feet long, overtcs&k a man walking along the 
line at the rate of 4 miles an hour, and p issed him in 30 secc^ds • 
the train reached the next station in 15 minutes after it had passed 
the man. In what time did the man reach the station ? 
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286. If 40 men and 50 boys can do a piece of work in 6 days^ 
working 6 hours a day, in how many days will 8 men and 20 boys 
do a piece of work half as lar^e again, working 7 hours a day,, 
assuming that a man does asmuchwoikin 3 h6urs as a boy in 
5 hours ? 

280. The average age of 8 men is increased by 2 years, when 
one of them, whose age is 24 years, is replaced by a fresh man ; 
what is the age of the new man ? , 

287. If the price of the 4 per cents, just before the payment of 
a half-yearly dividend be 93, what ought to have been the price 3 
months previously, supposing no change in the value of money to 
have taken place during that inieival ? 

288. The weekly wages at a mill amount to £186. 4J. In 
the mill a certain number of women are emloyed at 2S. tool, a day, 
five times as many men at 5.r. td a day, and 6 times as many boys- 
at 2S. 4//. a day ; how many men are employed ? 

289. If the income-tax be jd in the £ half of the 

year, and ^kd. in the second, what is the net income of a gentleman' 
whose gross annual receipts are .£1542 . 10 . 6 ? 

290. An open cistern, made of sheet iron a quarter of an inch 
thick, is internally 62} in. long, 36 in. wide and 24 in deep ; find 
the weight of the cistern when fuil of water, if iron weighs 7 times 
as much as water and a cu. ft. of water weighs 1000 oz. 

291. In a two-mile rare A wins, B being 22 yd. behind, 4tnd C 
106 yd. behind B. By how much would B beat C in a three-mile* 
race in which A does not uin ? 

292. If the wages of iS coolies for a month amount -to R8s 
when rice is 24 seers per rupee, what ought the daily pay of a cooly 
be in proportion when the price of rice h K2. ica. 8;^. per maund ? 

. 293. A and B started on a race and ran a distance exactly 
together. Then B began to fail and gave up the race when he had 
run 56 yards farther, A having gone during the same time 32a< 
yArds. The average of the entire distances run by the two men 
was iiSS yards. What distance had they run together ? 

.:294. The ^23 shares of one company pay a dividen*d of j£i 
jfcy share ; the £1 5 shares of another yield /725 per share. The 
iharkei value of the former is ;£24'92, of the latter ;£i7. Compare- 
the rates pf interest returned to the purchasers. 

, ■ ^ . - - — — 

296^ A tnan bought ico oranges at 2 a picc, and 100 more at. 
3% pice, and miaed and sold the whole at 5 for 2 pice ; how much 
did Me lose K 

290; , “Fi^d, by Practice, the cost of fencing 3 mi. 3 fur. 180 yd*. 
.1 at £479^ *5^- per ^ < 
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297 . An open cistern, made of sheet iron J inch thick, is ex- 
ternaily 10 in. long, 8 in. broad and 5A in. deep ; find the price of 
the cistern at ft8 per cwt., if a cu. ft. of iron weighs 4} cwt. 

298 . A does half as much work again as B in the same 
■time, and B does one-third as much again as C ; working together 
■they can do a certain work in 5 days ; but if after working 2 days 
A leaves off, how long will ^ and C take 10 finish it ? 

299 . When rice is to scci§ the rupee, 7 persons can he fed for 
30 days at a certain cost. For how many days can 6 persons be 

*fcd ul the same cost when rice is 14 sects the lupee ? 

300 . If the daily wages of a labourer rise from 4«. c)p. to 6^., 
what percentage of the increase in the price of food and other 
•commodities will cause his position to be unaltered ? 

301 . A person buys 5 shares in a company, and sells three of 
them at a gain of 10 per cent, and the remaining two at a gain of 
i 6 j 5 per cent. The gain on the latter sale is /2 . 19 . 74 more 
than on the former. How much did he pay for each share ? 


302 . A man buys 25 seers of milk at 6p. a seer, and sells 
it at \a. 3A a seer, making a profit of 5 annas ; how many seers 
of water did he add to the milk ? 

303 . Now that the income-tax is 5 pies in the rupee, a per- 
son’s net income is H374 per mensem ; what will it be when the 
income-tax is raised to 7 pies ? 

304. Find, by Duodecimals, the area of a square whose side 
is 12 ft. 8 in. 4 pt- 

-^■^ 05 . A tram starts fiom A nt 12 o’clock and runs towards C, 
which is 100 miles distant, at the rate of 30 miles an hour ; at the 
same time the mail coach starts for C, fiom B. which is half way 
between A and C] and runs at 10 miles an hour ; at what distance 
from (7 will it be overtaken by the train ? 

308 . If 13 solid inches of copper balance 17 of iron, and 15 of 
iron balance 16 of tin, and 19 of tin balance 12 of zinc« how many 
^olirl inches of zinc balance 2470 solid inches of copper ? 

307 . If the income-tax he 6 pies in the ni^ee for the first half 
of the year and 3 per cent, in the second, what is the gross income* 
of a gentleman whose net annual receipts amount to R1454. la. ? 

SOS. What sum must a person invest in the 3 per cents, at 
90, in order that by selling out £1006 stock when they have risen 
to 93J, and the remainder when ihtfy have fallen to 84J, and 
investing the whole proceeds in the 4 per cents, at par he hiay 
increase his annual income by £9^ 51. ? 
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300. Divide Hits. 2 £k. among 20 boys and 25 girls, so that 
each boy may receive 12 annas more than each girl i how much 
will each boy receive ? 

310. Three-fifths of the scjuaie of a certain number is 126'J5 ; 
what is the number ? 

311. An open cistern whose capacity is ,4320 gallons is exter- 
nally 14*1137 ft. long, 10-25 ft. wide and 5*16 it. deep ; the si(Jes< 
are iMn. thick ; find the thickness, of the bottom, having given 
that a gallon contains 277*274 cu. inches. 

312. A and B walk a race of 10 miles ; A gives B 20 minutes’ ‘ 
start; A walks uniformly a mile in i7i niinutes and catches B at 
the bth mile-stone : find by how much B lost in time and space. 

813. U 17 men can build a wall 100 yd. long, 12 ft. high and 
2^ ft. thick, in 25 days, how many men will build a wall twice the 
size in half the time ? 

314. In 1861 three towns had populations of 17650, 196CO, 18760 
respectively. In 1871 the population of the fiist had decie.'ised 18 
per cent., that of the second had increased 21 per cent., while the 
population of the thiid had increased by 4690 ; find the change 
per cent, in the total population of the three towns. 

^16. A gentleman invests U56r>o in the 5^ per cent. Govt, 
paper, and derives therefrom an annual income of 4^275. what 
premium was the 5]^ per cent, paper at the time he invested ? 


310. Find the circumference of the wheel of a locomotivei^ 
which makes 5 revolutions in a second, and which performs a 
journey of 30 miles in 44 minutes. 

817. A man has an income of ;£2oo a year ; an incomc-tnx is 
established of 71/., in the £, while a duty of i per lb. is taken 
off sugar ; what must be his yearly consumption of sugar thatihe 
may just save his income-tax ? 

318. id, C are thiee sjKUi^ attached to a cistern. A can 
fill it in 20 mm., B in 30, anoCcan empty it in 40 min. If Af B 
and C be opened successively for one minute each, in wbat lime 
will the cistern he filled ? • * 

* 319. A besieged garrison consists of 300 men, 120 women and 

40 children^ and has piovisions enough for 200 men for 30 days. 
1C a wonum eats as much, and a child i as mm li,.a5 a man, and 
if after 6 days 100 men with all the women and children escapCj, 
bpiy long will the remaining .provisions last the garrison ? 

; The price, of rice being raised 30 per cent., by 

pef^nt. must a house^holder reduce his, consumption of that 
as not tp increase his expendimre ? 
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321 . The owner of 4 per cent Govt, paper, bringinff in R8976' 
per annum, exchanges it for 5 per cent, paper. His annual interest 
is increased by 4i44. What is the increase or decrease of his 
nominal capital ? 

322 . A bill on London for /i75 drawn at 6 months after 
sight, is purchased at Madras, the rate of exchange being 2.r oy. 
the rupee. Pour months before it becomes due, ic is discounted 
in London at the rate of 2^ per cent, (per annum) discount. 
What was paid for the bill in ^fadras, and what does it realise in 
London ? 

3 SJ 3 . A man laid out 50. 155.10 spirits wliich he bought at 
155. a gallon ; he ratailcd them at 175. fV/. a gallon, making a profit 
of /4. 55. : how many gallons must he have lost by leakage ^ 

324 . .Arrange ^ in order of niagniludc. 

325 . Two trains, running at the rales of 25 and 20 miles an 
hour respectively on parallel rails in opposite directions, are 
observed to pass each other in 8 seconds, and when they are run" 
ning in the same direction at the same rates as before, a person 
.sitting in the faster train observes that he passes the other in 31^ 
seconds ; find the lengths of the trains. 

320 . If 6 dollars and 6 roubles are together worth £ r. 13^. 9^., 
and 4 dollars and 8 roubles arc together worth £1. ns, 8//, what is ' 
the value of 6 dollars and 8 roubles ? 

327 , In an examination obtains 10 per cent, less than the 
inininium number of marks required for passing : /? obtains 11^ 
per cent, less than A ; and C 4 h'\ pev cent, less than the niimbfM 
of marks obtained by A and B together. Does C pass or fail : 

328 , I have K6soo to invest in public securities Will it be 
most to my advantage to invest it in the 5 p. c. Govt, loan which 
is at loj per cent, discount, or to purchase at par Treasury Bills 
which bear an interest of 3 pies per cent, per diem ? Calculate the 
difference. 

329 , If the par of exchange be two English shillings for the 
Indian rupee, but if an Indian bill of exchange for K540. 12^2. be 
negotiated In London for /sr. 105., how much per cent, below par 
is the rate of exchange ? 

330 On Monday January 3, 1888^ a man commenced to .sub- 
scribe for a daily pice paper (publidhed on week days ojly) ; what 
had he spent by June 13th of the same year ? 

331 . A gemlcuian*s income IS diminished by ^£150; hut the 
income-tax being raised from 6 ^/, to Jti in the he pays the sAme 
amount of tax as before ; find his present income. 

332 . A and B start to run a race ; their speeds are as 17 to eS,. 
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u 4 runs 2J miles in 16 min. 41 sec.; B finishes the course in 34 min.: 
‘determine the length of the course. 

333 . If 5 men and 8 boys reap g acres in 10 days, and 4 men 
and 4 boys reap 3 acres in 3 days, how many acres will 2 men and 
3 boys reap in 7 days ? 

334 . To 432 gallons of a mixture of brandy and rum, which 
contains per cent, of brandy, some water is added, and the 
.propoi lion of brandy in the mixture, is thereby diminished to 
.per cent. How much water is added .? 

335 . A person who has /1900 Russian 4 per cent, stock sells 
'Out at 104 and devotes £962. l3.^. 4^. to the purchase of 3 p. c, 
ennsolb at 95, and lench the rest of the sum realised on mortgage. 
What interest must he ask for his money that his income may be 
the same as before ? 

336 . If the rale of interest for money be 3 per cent., what 
should be the rate of exchan>'e for bills payable at sight in England 
when the rate for those payable 4 months after sight is is, per 
Tup^ ? 


337 . A merchant buys 60 yards of cloth ; he sells half of it 
at a gain of 3 annas per yard, and the remainder at a gain of 
2 annas per yard, and realises H44. la. What was the cost price 
]>er yard ? 

3 J8. A man buys a number of mangoes for R9, the price in 
pies of each mango being equal to the square root of the number 
purchased ; find the number purchased and the price of each. 

339 . A train which travels at the uniform rate of 30 8 ft. a 
second, leaves Madras at 7 .v m. ; at what distance from Madras 
will it meet a train which leaves Arconum for Madras at 7-20 a. M., 
and travels one third faster than it does, the distance from Madras 
to Arconum being 42 miles ? 

340 . If $ men, 2 women and 3 boys, or 6 men and 4 boys, 
can mow 3 acres in 5 days ; how many acres would 3 men, 2 women 
And one boy mow in ii days, supposing a man to do as much 
work as 3 boys ? 

34 t. A person loses in his first year 23 per cent, of his capital^ 
<fout in the next year he gains 40 per cent, of what he had at the 
«nd of the first year, and his capital is now &720 more than it was 
at first 4 fi^d his original capital. 

3 12 . A jperson invested equal sums of money in the 3 per 
cents, at 97J, and in the 3^ per cents, at 102$ ; his resulting income 
was*^359. los^ How much did be invest 7 

343 . A. merchant in London receives two bills, drawn at 4 
inc 3 a!th» after eight, each for 85000 ; one he discoents imtnediatelyi 
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the rate of interest being 3 per cent, per annum; the other he 
keeps till maturity, and then exchanges at the rate of is. Qd. per 
rupee, and finds that he has got as much as he did for the first bill 
What was the rate of exchange when the first bill was discounted ? 

344 . A man, having bought 128 yards of cloth for R80, sells 
one-fourth at a loss of 2 annas per yard ; by how much must he 
raise that selling price, in order that, by selling the rest at the 
increased rate, he may gain 2 ifnnas per yard on the whole ? 

345 . Incomes below ^150 a year being subject to in the 
4 income-tax, and incomes above /150 to in the £ ; find what 
income above £iso ^ man must have, that he may be just 7 ^ 
a year poorer than a man who has ;£i49. los. a year. 

346 . A and H run a mile, and A wins by ifio yd. ; A and C rim 
over the same course and A wins by 20 min.; B and C run over it 
and B wins by 12 min. In what time can ^ run a mile ? 

347 . If 16 darics make 17 guineas, 19 guineas make 24 pis- 

tole.s, 31 pistoles make 38 sccjtiins, then how many sequins aic 
there m 1581 darics ? ’ 

348 . What sum must be paid on the insuiance of a cargo of 
the value of R3357S- 4^^- so that in case of loss the cargo and all 
expenses of insurance may be recovered ? The p**emium is at the 
rate of 4725 per cent., policy duty 3g annas per cent, and agent’s 
commission per cent. 

P®*’son has /26041 of a 4 per cent, stock. He saves 
each year oC his income, which he invests at 4 per cent. What 
IS his income in the 4th year ?' 

860 . If gold be at a premium of 5 per cent , and a person buy 
goods marked 300 rupees, and offer gold to the amount of 3C0 
rupees, what change ought he to receive in notes, 5 per cent, being 
abated for ready payment ? 


PBOBLEM3. 175. 

1. By what number less than 1000 must 4389 be multiplied 
so that the last three figures (to the right) of the product may 
be 438 ? . o ■ 

4. If s cwt. 3 qr. 14 lb. cost £6 per cwt,, wh«at will be the 
cost per pound wiien the cost of the whole h^s been I’feduced by 
£7. Its. Sd. 

I measuring a distance of 3a yards with a rod of a certain 

j^«gth It was found that the rod was contained 41 times with 
belt an inch over ; how many inches will there be over in measur- 

ing 44 yards with the same rod ? * 

• 


C. A. 21 
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4 . Find the least number above looo, which when divided 
'by 5 or by 6 or by 9i will leave the same remainder 3. 

6. A bill of j£ioo was paid with guineas and half-crowns, and 
48 more half-crowns than guineas were used ; find how many oi 
each were paid. 

0. A has twice as much money as B. They play together and 
at the end of the first game B wins from A one-third of A's money ; 
what fraction of the sum which B now has must A win back in 
the second game that they may have exactly equal sums ? 

7 . What is the smallest whole number which is exactly) divi- 
sible by 2^, and 37 ? 

8 . A pays £9.3-4 more rates than B^ theii incomes being 
equal : living in different towns they are rated at 25. and ijr. 4//. 
in the £ respectively ; what is their income ? 

9 . A pint of wat^ weighs a pound and a quarter, and a cii. 
foot weighs 1000 oz. ; how many gallons are there in a cu. foot ? 
How many gallons will fill a cistern 5 ft. long, 2^ feet wide and 
2 ft. deep ? 

10 . A gallon contains 277*274 cu. in. ; a cu. ft. of water weighs 
1000 oz. How many gallons weigh a ton ? and what is the weight 
of a pint ? 

U. [f 162 gallons fill a cistern 5} ft. by 4^ ft. by ft, find 
the number of cu. inches in a pint. 

12. If a cu. inch of water weighs 252*458 grains, which is the 
more accurate of the foilow'ing rough statements :-*a cu. ft. of 
water weighs looo oz., a cu. yd. weighs ] of a ton ? 


13 . If a decilitre be 052 gallon, find the value of a pint of 
liquid which is worth 2 francs the decilitre : 1200 francs being 
equal to £49 


14 . Three men are employed on a work, working respectively 
5 , 9- 10 hours per day, and receiving the same daily wages. After 
three days each works one hour a day more, and the work is 
finished in three days more. If the total sum paid for wages be 
£7 > 7 • fiiii how much of it should each receive ? 

16 . The sum of two numbers is $760, and their difference is 
.'-equal to one-third of the greater : find the numbers. 


. 16 . Two casks contain equal quaniiiies of beer ; from the first 
34 quartsgare drawn, and from the second 80 ; the quantity remain- 
ing in one cask is twice that in the oilier. How much did each 
cask onginally contain ? 


ty. - Shew that If the price in rupees of a cwt. of goods is 
divided by 7, the result is the price in annas of a lb. weight of the 



PROBLEMS 


323^ 

^ 18. IfR72 be divided amonjf 5 men, 7 women and 13 boys 
so that 2 men receive as much as 5 boys, .ind 2 women as much 
as 3 boys, how much will each man, woman and boy receive ? 

19, How many revohilions wiU be made by a wheel which 
revolves at the rate of 329 revohnions in 3 min. while another 
wheel revolving 431 times in 4 min makes 2586 levoluliows? 

r 20. If a train goes 22i miles an hour, how many revolutions 
dtxis the driving-wheel, 1 1 ft. in circumference, make in a second ? 

21. A game licence costs 1 51, and a cartridge ^d. A sports- 
man kills his bird once in 5 shots. If birds are worth 2.r. td a 
brace, how many birds must be shot just to pay expenses ? 

22. A vulgar fi action has for its numerator 157, and its nearest 
approximate value in hundredths is *37 ; what is the denominator ? 

23. A man after a tour in England 6nds that he had spent 
every day half as many rupees as the total piimber of days he had 
been from home. His tour cost R 1800* How many days did it 
occupy ? 

24L. A plate of metal is beaten to the thickness of | of an inch, 
and the w'eight of a circular medal cut from it. whose diameter 
is inches, is i J oz. troy, if the same plate be beaten to the thick- 
ness of J of an inch, what will be the weight of a medal cut out of 
it of the diameter of 1} inches (the areas of circles being propor- 
tional to the squares of their diameters; ? 

25. It is said that 240,000 lelteis are posted in Berlin daily, 
i6’(5 per cent, of which are town letters. This gives oiA leller>for 
every ^person! in Berlin ; what is its population ? 

26. The French unit of linear measure is a metre equal to 
39’37i English inches ; the square formed on a line of fo meties 
tcalled an arc) is the French unit of surface. Find the equivalent, 
in English square measure, of a hectare ( 100 ares). 

27. A rectangular swimming bath is 60 ft. long and 40 ft. 
broad ; it can be filled by a supply-pipe in 5 days, and if 6,000 
cubic feet of water be thrown in, the rest can be filled in y days 
18 hours. Find thb depth of the bath. 

28. ^he debts of a banl^rupt amount to R21345. 4a and bis 

assets consist of property worth Rqifiy. loa S;^. and an undiscount- 
ed bill of 145130 due 4 months hence, simple interest being reckoned* 
at 4 p. c. per annum. How much in the rupee can he pay his 
creditors.^ . ^ 

29. The diameter of the fore-wheel of a carriage is 1 j ft, and 

that of the hind-wheel is 3 feet ; bow far will the carriage have 
travelled when the fore-wheel has made too more revolutions than 
the hind-wheei ? (The circumference pf a circle I diameter ;2 
31416 ; t) # 
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80 . Tea at 4s. per lb. is mixed with tea at ^s. ’j\d, per lb. 
so that the mixture contains 72 per cent, of the former. Find the 
weight of a chest of this mixture which is worth i6j. lOiL 

31 . A merchant buys China tea at ^s. 6ii. per lb. To improve 
the flavour he adds 2 oz. of Assam tea to every lb. of China lea, 
and finds that the mixture costs him 4^. per lb. How much pej lb. 
did he give for the Assam ? 

82 . Standard silver, of which lu i parts in 120 are pure silver, 
being worth R31 per lb., And the value of a Sicca Rupee which 
weighs 7 dwt. 12 gr. and has a fineness of 979 parts in 1000. 

33 . A contract is to be Anished in 5 months and 17 days, and 
43 men are put on to work at once ; at the end of ^ of the time 
it is found that only 4 of the work is done ; what extra number of 
hands will be required to complete the contract in the given time, 
the last employed men to work 12 hours a day, whilst the first 43 
tuen work until the contract is completed only 10 hours a day ? 

34 . A man can do as much work in 4 hours as a woman in ft* 
hours, or as a boy in 9 hours ; how long will it take a boy to com* 
pleie a piece of work, one-half of which has been done by a man 
working 10 hours and a woman working x6 hours ? 

35 . If a piece of cloth, 4 yd. long and 1$ in. wide, cost R3. 2/7, 
how much should you give for another piece, 19 yd. long and 12 in. 
wide, every sq. in. of which is worth j of the value of a sq. ft. of the 
former ? 

36 . A person sets out to walk 26 miles ; for a quarter of the 
distance he goes at the rate of 5 miles an hour, for half the remain- 
ing distance at 4 miles an hour and 3 miles an hour for the other 
half. Stale the exact time occupied in the journey. 

87 . How often between 12 and 1 are the bands of a clock an 
integral number of minute-spaces apart ? 

38 . Two clocks begin striking the hour of noon together on a 
certain day, the interval between every two strokes being and 2" 
respectively. They gain i" and 2" respectively in every 34 hours. 
After what length of time will they end striking the hour of noon, 
together ? , 

89 . A and B start at the same time on a journey. A walks at 
the rate of 4 miles an hour, and of 3 miles an hour. When A' 
has gone half' way, B ^ets a ride and goes at twice the rate of Af 
until he has ridden a distance equal to of the. whole journey be- 
yond the spot at which he passes A. B then walks the remainder 
of the journey^ having walked it all. Will A or B arrive first ?' 
And what fraction of the whole jpurney will the other still have 
to travel^. 

' . A 

4 A 0 . Jf 15 men can dig 600 cu. A;, of earth in 5 days, working 

. • 7 . t , 
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8 hours a day, how many men would be required to dig 1575 cii, ft. 
in 1 4 days, working 9 hours a day, supposing that a man who 
works 8 liours a day docs in 25 hours the same amount of work 
that a man who works 9 hours does in 26? 

41 . If 21 horses and 217 sheep can be kept 10 days for the 
same sum as it would cost to keep 9 hoises and 60 sheep for 27 
days, find how many sheep eat as much as 3 horses. 

4 * 2 . If running a four- mile race on a course half a mile round, 
A overlaps S at the middle of the 6th round, lly what distance 
•will A win ? 

43 . A and B start to lun a race at 3 o’clock. The wdnner 
comes in at Tiiinutes past 3, beating the other by 40 yards. At 
4 minutes past 3 the loser was 1140 yards from the winning-post. 
Find the length of the course, and the speed of the winner in miles 
per hour. 

44 . Five men do '600^ of a piece of work in 2'i2 hours, how 
long will 6 boys take to finish it, it being known that 3 men and 
7 boys have done the whole of a similar piece of work in 3 hours ? 

46 . If 4 men earn as much in a day as 7 women, and one 
woman as much as 2 boys, and if 6 men, 10 women and 14 boys 
working together for 8 days earn £22^ what will be the earnings 
«f 8 men and 6 women working together for 10 days ? 

46 . The distance by Railway from Madras to Salem is 
206} miles. A Passengei Train travelling 20 miles an hour leaves 
Madras at 7 a. M. ; and a special Train at lo a. M. the same day. 
At what rale must the latter travel, so as just to overtake the 
former at Jollarpett Junction (132 miles from Madras), and at 
what hour must a Goods Train leave Salem for Madias travelling 
15 miles an hour, so as to reach Jollarpett at the same lime as the 
other Trains? 

47 . Two trains measuring 330 ft. and 264 ft. respectively, 
run on parallel lines of rail. When travelling in opposite direc- 
tions they are observed to pass each other in 9 seconds, but when 
they are running in the same direction at the same rates ifs before 
the faster train passes the other in 37^ seconds. Find the speeds 
of the tvto trains in miles per hour. 

48 . A man near the sefi-shore sees the flash of a gun fired 
from a vessel, steaming directly towards him, and .hears the* 
report in 15". He then Walks towards the ship at the rate of 
3 miles an hour, and sees a second flash 5 minutes aftw the first, 
and immediately stops ; the report follows in 105'’. Find the 
rate of the.ship, the velocity of sound being 1200 feet per second. 

49. A soldier has 4 hours* leave o^ ab$pnce ; how far ma^^he 
ride on a coach which travels 8 miles an hour, so as to return M> 
the canip in time, walking at the rate of 4 miles an hour ? A 
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60 . Two trains start at the same time, the one from Calcutta 
to Alhihabad, the oiher from Allahabad to Calcutta. If they arrive 
at Allahahacl and Calruita respectively 5 hours and 20 hours after 
they passed each other, show that one travels twice as fast as the 
other. 

61 . A cistein is provided with two pipes, A and A can 
fill it in 20 minutes, and B can empty it in 30 minutes. If A and 
B be kept open alternately lor one uiinutc each, how soon will the 
cistei'n be filled ? 

62 . A,B,C are pipes attached to a cistern. A and B can fill ' 
the cistern in 20 and 30 minutes respectively, while C can empty 
it in 15 minutes. If A, C be kept open successively for one 
minute each, how soon will the cistern be fdled ? 

/ 63 . A train having to perform a jniirney of 150 miles, is 
obliged after 100 miles to reduce its speed by one-fifth. The result 
is that the train arrives at its destination half an hour behind 
time. What is its ordinary rale ? 

64 . A down Passenger Train, 176 yd. long, travelliii^ at the 
rate of 20 miles an hour, meets at 7 A. M. nn up Goods Train. 
2Q3J yd. long, and passes it in 24 seconds. At 7-30 A. M. the down 
Passenger meets the up Mail, 88 yd. long, and passes it in 12 
seconds. W’hen will the Mail overtake the Goods ? 

66 . A and B start togethe*' from the same point on a walking 
match rotind a circular course. After half an hour A has walked 
3 complete circuits, and B feur and a half. Assuming that each 
walks with uniform speed, lind when B next overtakes A. 

> 60 . A certain sum is to be divided among A, B and C, A is to 
navt £y> less than the half, B is to have £10 less than the third 
part. and^C is to have £8 more than the fourth part. What does 
each get ? 

57 . £ 4212 is divided among A, /?, C, so that A receives i ns 
nluch as B and C together, and Z? J of what A and C together 
receive, ' Find how imicli each receives. 

88. Two-thirds of a certain number of persons received 18c/. 
each, and one-tbird received ^s. bd. each. The whole swn spent 
was jt2. isr. How many persons were there ? 

^ - 60 . . A^;e^v w’hich can pull at the rate of 9 miles an hour, 
finds that it takes twice as long to come up a river as to go down : 
at what nifmber of miles an hour does llic river flow ? 

00 , Z(, C are partners ; A whose money has been in the 
business for 4 months claiius J of the profits : B whose money has 
been in the business for 6 months claims J of the profits : Chad 
in the business for 8 monihs : how much money did A aud 
, Jf.foniribute to the business ? 

I* 
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01 . Tavo ptrsons A and B rent a field. A puts on 5c 12 horses 
for 2.V months, 20 cows for 4 months and 50 sheep for 5 months ; 

/? puts 18 horses for 3^ months, 15 cows for 5 months and 40 sheep 
for 4i months. If in one day 3 horses cat as much as 5 cows, and 
6 cows as much as 10 sheep, what part of the rent should A pay ? 

02 . A can dig a trench in i the time that B can ; B can dig 
it in 5 of the time that C can ; all together they can dig it in 

6 days. Find the time it would take each of them alone. 

• 

03 . For 5 guineas can be obtained either 1 2 lb. of tea and 1 5 lb, 
of coffee, or 36 lb, of tea and 9 lb. of coffee ; find the price of a 
pound of each. 

64 . Divide 48 into two parts such that if one part be multi< 
plied by 3 and the other by 5, the sum of the products shall be 180. 

65 . Divide 20 into two parts such that three times one part 
may be equal to twice the other part. 

60 . A decimetre is equal to 3*937 inches, and a cubic decimetre 
of water weighs i kilogram. If a cubic inch of water weighs 
253 45 grains, express a kilogram in pounds avoir, correct to two 
decimal places. 

67 . Twenty gallons of liquid contain 60 per cent, of nitric 
acid and the rest water. How many gallons of water should be 
added to the mixture to lower the proportion of nitric acid to 
40 per cent ? 

68. Divide Riooo among i man, 3 women and 36 children so 
that the man gets 4 times as much as each woman, and the Avomen 
together get 12 limes as much as each child. 

69 . Two men undertake to do a piece of work for {140. One 
could do it alone in 5 days, the other in 8 days. With the help oi 
a boy they finish it in 3 days. How should the money be divided ? 

70 . The sum of the ages pf A and B is now 55 years, and 
their ages 10 years ago were as 4 is to 3 ; find the present ages. 

71 . A tradesman's prices are 20 p. c. above cost price ; what 
profit does he make, if he allows his customers a discount of a 
penny^in the shilling ? 

72 . Four apples are worth as much as 5 plums, 3 pears as 

much as 7 apples, 8 apricots as much a$ i $ pears, and 5 apples sell 
for 2r/ 1 wish to buy an equal number of eackof the four fruits,., 

and to spend an exact number of pence : find the Iea|t sum 1 can 
spend. 

73 . The manufacturer of an article makes a profit of 20 per 

cent., the whole-sale dealer, of to per cent., and the retail dealer, 
of 5 per cent, what is the cost of the manufacture of an article 
which is retailed for ft;. S^i, 9/^. ? • I 
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74 , Two cogged wheels, of which one has i6 cogs and the 
other 20, work in each other. If the latter turns 6o times in ^ of a 
minute, how often does the former turn in i6 seconds ? 


76 . The price of butter having risen 25 p, c., the daily allow- 
ance of each person in a family is reduced from i oz. to J oz. If 
the monthly charge for blitter is thenceforward I2J., what was it 
before the changes were hiade ? 

- 76 . A bankrupt has book-debts equal in amount to his liabi* 
lities, but on ;£40oo of them he can recover only 151. in the and 
the expenses of the bankruptcy are £100 ; if he pay 1 5J. 2^d. in 
the £^ what is the amount of his liabilities ? 

y 77. A ship 40 miles from the shore springs a leak which ad- 
3I tons of water in 12 minutes. 60 tons would suffice to sink 
her, but the ship's pumps can throw out i2 tons of water in an 
hoig. Find the average rate of sailing so that she may reach the 
shore just as she begins to sink. 

78 . Standard silver is formed by mixing 1 1 parts of^fine silver 
with one of copper. How many rupees can be coined from 1 1h. 
avoir of fine silver, if i lb. troy of standard silver is coined into 
32 rupees 

79 . If 2i tolas of gold, 22 carats fine, be worth R49. S/z., of 
what fineness must gold be in order that tolas of it may be 
worth R34. Za. 

80 . A man having to walk 36 miles, finds that in 3 hr. 20 rain, 
he has walked ^ of the remaining distanc)^ ; find his speed. 


81 . Supposing the alloy in a rupee to be of the mas$^,,^fl| 
the coin to be worth 2 pice if it were aU jaiJ^^ what woutr*^’^"^ 
exact value if it were all pure silver ? 




82 . A mixture contains wine 
„ t^contains 3 gallons more^wihe^ 
^.^wine in the mixture ? 

'' 83 . 3 me, 





liter in the ratio of 3 I 2 ; 
w4tet/what is the quantity 


jdo 4 times as mu^ work as a man 
Find the ratio of the works 
iame time. 

parts brandy and 1 part water ; 
he mixture contains 3 times as 
the quantity of brandy in the 

/ 86. A mixture contains wine and water in the ratio of 3 ! 2, 

another contains wine and^water in the ratio of 415: how many 
gallons Of the latfef^tnusthib mixed with 3 gallons of the former 
. that the resulting mixture may eontarn equal quantities of wine 
andirater? 
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86 . . Ay B and C are three vessels holding i, 2 and 4 gallons 
respectively. A is empty, B is full of Avater and C is full of wine. 
A is filled from By B is leplenished from C, and then A is emptied 
into C, When this operation has been performed ^nce more, 
what will be the latio of the wine in B to the water in C? 


87 . An alloy of silver is mixed with aq alloy of gold in the 
ratio of 73 to ‘37 ; the quantity of dross in the filver "alloy is 12 
parts in 100, and iri the gold ’ajloy 15 parts in 100: compare the 
quantities of gold, silver and dross in the mixture. 


• 88. A barters some sugar with B for flour which is worth 

2J. per stone, but uses a false stone weight of 13J lb ; what 
value should B set upon his flour, that the exchange may be fair? 

89 . If the wprk done by a man, a woman, and a child be in 
the ratio of 3, 2, i, and thdre be in a factory 24 men, r.o women 
and 16 children, whose weekly wages amount to R224, what wS 
be the yearly wages of 27 men, 40 women and 15 children ? 


00. A^lb. of tea and 3 lb. of sugar cost U3, but if sugar rose 
50 per cent, and tea 10 per cent., they would cost R3. 8^. ; find 
the prices per lb. of tea and sugar. 

91 . A bankrupt has goods worth ^9750; an 1 had they rea- 
lised their full value, his creditors would have received 13 annas* in 
the rupee ; but Jths were sold at 17*5 p. c., and the remainder at 
2375 P; c., below this value. What sum did the gooj^s fetch, and 
what dividend Avas paid ? 


<§^ 3*47 sr., 


iJfQwris, 
^pf ibe sui 
fi,the sal 


02. Gold is sold at the Mint at £1. 171. Q/'f. per oz. and is 
mixed with alloy, worth qj. 2//. per oz., in,l)te ra^ig.of ii : 1. If 
sovereigns be coined of this mixture, ea<;^ ' 

Avhat is the Mint profit per 100 sovercig^'' 

93 « A bag contains 160 coins 
lings, sixpences and fonrpcnccs, apaiP 
money represented by each denominate 
how many of each are there ? ' ^ 

04 . In sendii# 100 cheroots to England I paid freigJ;^t; , 
their prime cost ; landing charges It of their cost including^j^^S^ 
an4.cjluty 2J times their cost including freight and landing’^ 
Altogether the cheroots, duty paid, in London cost me £7\J 
for them in Madras ? 

A number of rwpiis, ie divided amongst four i 
J pf the whole, ^9 remainder, Cf of wn 



tinsi.and the number 
of the whole, number to bi d 


I giA^en to D is the sqtian 

sum does each rcceivi 



96 . For ? of the distabc^ tip V^haiU the rise is i foot in 24 
^measured along the road) and for the rcm<i'ning,.,thifd the rise is 
I in 16. The top of the ghant is 1,400 ft, above the bottom ; what 
is its length? • 
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97 . In a coinpany'of loo people, of whom some are rich and 
some are pqor, ilie rich subsciibe and give \a. lo each poor 
man ; this costs the rich men Ta. \p. each : how many rich and 
how many poor men are iheie ? 

98 . Given that gold is worth £i, lyj. \od. per oz., and silver 
4J, \oti, per oz , and that the weights of equal volumes of gold and 
silver are as 19 1 ii ; nnd the volume of silver equal in value to 
a cubic inch of gold. 

99 . A tradesman bought a quantity of goods, and sold J of 
them at a profit of 10 p. c ; the price rising, lie got p. c. profit* 
on the remainder, and on the whole gained H425 : what sum did 

~ he lay out ? 

109 . A publican buys t vo butts of wine, one for Hi2go, and 
one for Hi 100 ; he also buys a third and after mixing the three,, 
retails the wine at H22. Sa. a dozen, making 12^ p. c. on his out- 
lay : supposing the number of dozens in a butt to be 52, find the 
price of the third butt 

101 . A merchant sells 49 quarters of wheat at a profit of 7 p. c , 
and a certain number of quarters at a profit of up. c. The cost 
price of a quarter of wheat being £3. i2s. 6//., he would have lo.st 
£3, ios> gd if he had sold the whole at a profit of 9 p. c. Find 
the total number of quarters of wheat sold by him. 

109 . The shares in a banking concern are Hicoo each, U426. 
lo^a. are only paid up, and the shares are quoted in the market 
at H460. The dividend is per share quarterly. A gentleman 
holds too original shares. Find what interest he makes per cent. ; 
and how much per cent, would he make, if he sold out and invested 
in 4 per cqpt. Govt, stock at par ? 

y 103 . A person finds that if he invest a certain sum in railway 
^shares paying £6 per share when the ^100 share is at £ipf he 
will obtain ;£io. i6j. a year more for his money than if he invest 
in 3 per cent, consols at 93. What sum has he to invest ? 

104 . A person has ^24,180 to invest ; the 5I per cent. Govt, 
loan being at 108 and the 6 per cent. Municipal loan of Ki>c-oa 
being at 1020 ; find how he mu.st divide his capital between the 
Govt, and Municipal loans, that he may obtain the satAe income 

g, from each. 

105 . A raibvay proprietor receives one Jear a dividend of 6 

f sr c<;nl^ on his stock, aipd p^ys an income-tax of 4d in the £. 

he next year he receives a dividend of per cent and pays an 
income-tax of ^d. in the £y and finds that his net income is £249 
mpre. How much railway stock docs he hold ?, 

108 . A m.in sold at 48 a.nd 95 respectively £soo ordinary slock 

ik Uie A ILailway paying a dividend at the rate of i| and 
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preference stock in the B Railway payinjjf a dividend of 4 per cent. 
Me then invested ^ of the money in the Tramway Cooipany where 
the £24 share paying inleicst at 6 per cent , was at /6 premium 
^[150 in the C Railway which paid no interest ; and tip remainder 
in Bank shares at par : what rate of inteiest must he receive fiom 
the Bank in order to increase hU annual income by 55. ? 

107 . There aie two railway engines whose rales of motion may 
be represented by i and 75. Supposing the slower to have been 
12 miles in advance of the faster train on the same line, how far 

• would the faster train have to travel before it overtook the other? 

108 . The value of i lb. of gold is 2c times that of 1 Ibh of 
silver and the weights of equal volumes of gold and silver are as 
\i) ; 10 ; find the value of a bar of silver equal in bulk to a bar of 
gold of value /380. 

109 . A merchant owes a bill of H5.79^, payable in 8 u'onlhs 
and another of K7,822, payable in 12 months ; he takes up these 
two bills and gives in their place one for R 13,7 16, payable in 
12 months : what is the rate of interest per cent, per annum ? 

110 . A Calcutta merchant has to pay Rio, 512. 8^/. to his agent 
in Bombay. What must he give for a bank draft to that amount, 
exchange being at 100^ ? 

^lll. A man bequeaths his property amounting to R49,i66 in 
such a way that ^ of his wife^s share, | of his eldest son*s, " ef his 
younger son’s and i of his daughter's share are all equal. Find 
the share of each. 

112 . A and B exchange goods ; A gives 13 cwt of hops, the 
refatl price of which is 56J. per cwt. but in barter he rates them 
^ gives 10 barrels of beer, the retail price of which is u a 
gallon, but the value of which he raises in proportion to the in- 
creased price of the hops. How much must B give iff money ? 

118 . A person having to pay Ri 0.572 years hencc« invests 

in the 4 per cent. Transfer I-oan 10 accumulate interest till the 
debt shall be paid, and also an equal sum the next year. Suppos- 
ing the investment to be made when paper is at 86j, and the 
price to remain the same, what sum must be invested on each 
occasioiv that the$e may be just sufficient to pay the debt at the 
given time ? • 

114 . A train has been travelling 20 miles an hour : the steam** 
power is doubled, whilst from various causes the resistance of the 
train is increased by one half n'he original steatn power is three 
times the resistance). At what rale will the train now travel ? . 

115 . A sailing vessel reaches Madras from Calcutta in 6 days ; 
a steamer whose' speed is to that of ihe sailing vessel as 2 
starts at the sa«'e time, hut metts with detentions that average 6 
hours daily. Which will reach Madias first ? And by how mucil I 
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110 . A book containing between 900 and 1000 pages is divided 
into four pai:i)is. each part being divided into chapters. The whole 
number of pages in each of the four parts is the same. Each 
-chapter in Me first part contains 20 pages, each chapter in the 
second 40, each chapter in the third 60, and each chapter in the 
fourth 80. Find the whole number of chapters in the book. 

117. A person buys a piece of land at ^25 an acre, and by 
selling it in allotments find that the; value is increased by one-half, 
so that, after reserving 20 acres for himself, he clears ;£2oo oahis 
purchase money by the sale of the remainder. How many acres 
w^e there ? 

118. Find how much rice a family requires monthly, when a 
reduction in the price from 7 to 10 measures for the rupee reduces 
the total monthly expenses bom to U30. 

119 . A barters sugar with B. for rice which is worth annas a 
measure, but in weighing his sugar uses a false maund weight. B 
•discovers this, and to make the exchange fair raises the price of 
his rice to 2 A annas a measure. Find the real weight of the false 
maund which A uses. 

180 . A person pays an income-tax of 4//. in the £ during the 
first half of the year and of 3^/. in the £ during the second half, and 
finds that owing to an increase in his income he pays the same 
amount of tax for the second as for the first half of the year. If 
his gross income for the year is £700, find his net income. 

121 . The materials of an old building were sold for Ri,50o 
upon condition that they should be removed within 30 days under 
a penalty of Rio per day for every day beyond 30 days. The pur- 
chaser employed 40 men .at 3^ annas per day to do the work, and 
after selling the materials for H2365, he cleared R190 by his bur- 
gain. Find jlie number of days the men were at work. 

122. A and B enter into partnership ; A supplies the whole 

of the capital, amounting to R45,ooo upon condition that the 
profits sre to be equally divided, and that B pays A interest on 
half the capital at \6 per cent, per annum but receives U120 per 
mensem for carrying on the concern. Find their total yearly pro* 
fits when B^$ share is equal to i of A*s share, ^ 

123 , If the value of a rupee varies from u. 9//. to’u. 9^//. and 

the franc from gk/i. to toa . ; find the maximum number of francs 
which it is always safe to give for Rsoo. 

124 . If thfc' volume of aj^'sphere — jlx 3*i4i6xthc cube of the 

radius, find how many spherical balls each i inch in diameter can 
be made out of a cubic inch of clay, and how much clay will re: 
mahi overr * . 

125 . Pa|>er-money is at a discount of 10 par cent. A man buys 
gown mamd £tf (paper-money) and offers that sum In gold. How 
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much paper-money must he receive in change, lo per cent, abate- 
ment being allowed for cash ? 

120. A reservoir is to be emptied, the rate of discharge of the 
contents being diminished by loo gallons every hoir. The first 
half will be emptied in 3 hours, the second in 4 hours. How many 
gallons does the reservoir contain ? 

127. What must be the Icast’number of soldiers in a regiment 
to admit of its being drawn ufj 2 , 3 , 4 , 6 or 8 deep, and also of its 
being formed mto a solid square ? 

128. A^ /f and C are partners. A receives of the profits, 
/i and C dividing the remainder equally income is increased 
by K 400 when the rate of profit rises from 5 to 7 per cent. Find 
the capital of Zf. 

129. How many year's purchase should be giVen for an estate 
so as lo get 4 per cent, for the money ? 

130. An agent has to receive a rent paid in corn from a 
tenant, and to deliver it to the landlord. At each payment he 
uses, so as to benefit himself, a false balance, such that 4 seers 
in one scale balance 5 seers in the other. Corn being worth ^ 2 . 

a md , the value of his plunder is K 4 . What is the corn-rent ? 

131. A xemindary is bought at 20 years' purchase for R2700C, 
one-third of the purchase-money remaining at mortgage at 9 per 
cent. The cost of collecting rents is K140 per annum. What 
interest does the purchaser make on his investment ? 

132. A baker's outlay for flour is 70 per cent of his gross 
receipts, and other trade expenses amount to | of his receipts. 
The price of flour falls 50 per cent., and other trade expenses are 
thereby reduced 25 per cent By how much should he now reduce 
the price of a 5 ^. loaf to make the same amount of profit ? 

183. 1000 copies of a pice newspaper weigh ^ofamaund, 

and when the paper duty was removed the profit on the receipts, 
was increased 5 per cent. What was the duty per md. on paper ? 

/ 134. A horse was sold at a loss of 10 p. c. ; if it were sold for 
'IC70 more there would have been a gain of 4 percent.: for how 
much wjis the horse sold ? 

185 . ^ contractor sends in a tender of R7C00 for a Certain 
work ; a second sends in a tender of K6950, but stipulates to be* 
paid R3000 at the end of a month ; find the difference between 
the tenders, supposing the work to be finished in 3 mqpths, and 
money to be worth ^ per cent, per month simple interest, 

y 136 . A labourer was engaged for 20 days, on the agreement 
for every dly he worked he should have 4 /*., but that ^for 
every day he absented himself he would he fined jn He received 
Hist. 130., at the end of the time ; bow many days was he absent! 
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137 . A man was hired to do a certain amount of work, on the 
condition that for every day he worked he should have but 
that for every day he absented himself he should lose 4a. He 
worked 3 tidies as many days as he absented himself, and received 
on the whole ft 10. How long was he doing the work ? 

138 . A grocer buys two mannds of sugar ; he sells onemaiind 
at a profit of 10 p. Ci and the other which cost ft2. Sa. more, at 
.a profit of 15 p. c. If the retail price per seer of the latter be 
more than that of the former, find the cost price of each maund. 

m 

139 . A shop keeper buys 2 md. of sugar, and l rjid. more of* 
a superior kindi giving fti. a md. more for the latter than the 
former. He retails it, when mixed, at 4 annas a seer, and makes a 
profit of 25 p. c. on his outlay. What did he give per md. for each 
kind of sugar ? . 

140. T wo boys begin to count two equal piles of rupees. One 
counts 5 while the other counts 4. When the former has just 
finished the latter bas 6 left. What is the number of rupees in 
•each pile ? 

, 141. The price of a yard of jean is § of the price of 2} yd. of 
longcloth ; and the weight of 5 yd. of jean is { of the weight of 
8 yd. of longcloth. If the price of 2 lb. of jean be ft3, what is the 
price of lb. of longcloth ? 

142. Three tramps meet together for a meal : the first has 
5 loaves, the second 3, and the third, who bas his share of ihe 
bread, pays the other two 8 half’pence ; how ought they to divide 
the money ? 

143 . A and barter : A bas 7 md. of flour worth ft3. 8a. a md., 
but insists on having ft3. 12a, a md. : B has rice worth fti. ^a. a 
measure, which he raises in price in proportion to A*s demand. 
A receives 16 measures of rice : what cash does he get besides f 

144. A and B barter : A has 200 lb. of tea worth 25. 6 d. a lb. 
but insists on 2s. <)d. a lb. : B has coffee worth if. gd, a lb. : how 
much must he raise the price so that A getS;£5. zs and 2 cwt. 
of coffee? 

145 . A river 14 ft. deep. 183 yd. wide flows at the^ rate of 
3 miles an hour; (i) how many tons, (ii) how many gallons of 
.water, pass a certain point per ininitte? [Acu. ft. of water weighs 
62ft lb. ; a gallon contains 277^ cu. in.] 

X 40 . A four*wheeled carriage travels round on a circular 
railway. The circumferences of the two wheels of the carriage and 
of the two circles, of rails arc proportional to 6, 7, 7000, 7014* 
Fiid the number of revolutions made by each of the four wheels 
rn/a complete circuit ? 

^ lL47. : Eleven boys fired 10 shots each at a target^ and scored 
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286 ; 20 buirs-eyes were* made and ii misses ; how many centres 
and outers were there ? (A bull's-eye scores 4, a centre 3, an 
outer 2). 

148 . The sum of jfi77 is to be divided among 1$ men, 20 
women and 30 children, in such a manner that a man and a child 
may receive togoiber as much as two women, and all the women 
may logother receive £60 : what will they each respectively receive ? 

118 . A owed B three* fourths of what B owed C; to settle 
matters, B gave R2 to A who then paid C ; what did B owe C ; 

160 . A man for 4 years spends R500 a year more than his 
mcome. At the end of that lime, he reduces his expenditure 
30 per cent, and in 3 years pays off his debt and saves Riooo. 
\Vhat is his income ? 

161 . A tree grows 2 yards in its first year, and afterwards it 
grows each year i foot less than it did the previous year. The 
value of the tree at any lime is equal to the number of rupees in 
the square of the number of yards in its height ; find the value of 
the tree when it has done growing. 

16 d. If standard gold, worth 17^- per ounce be so 

far alloyed as to be worth only £3. i6f. iW. per ounce, find the 
least integral number of sovereigns made of the alloyed gold, 
which shall be equal in value to an exact number made of the 
standard gold. 

161 . Find the least integral number of ounces of pure silver, 
■worth R2. 14a. 6 y*A per ounce, that, with the proper proportion 
•of alloy, can be coined into an e.xact number of rupees. 

164 . Mahogany is 50 lb. to the cubic foot, water is 62} Ib., 
and iron is yjt times as heavy as water ; what thickness of iron 
will weigh as much as a 6 inch plank of mahogany ? 

155 . A sum of H62 is to be divided among 10 men, 15 women, 

S hoys and 12 girls. For every rupee that a man gets, a boy gets 

annas, and ior every half-rupee that a woman gets, a girl gels 
3 annas. The whole money obtained by the boys is equal to tha^ 
-ohtained by the ^Tirls. How much does each person gett 

166 . ^A wooden closed box, made of J-inch plank, is externally 
«5 in. long, 10 in. broad and 6 in. high. The box weighs 6 lb. 
when empty, and 86 lb. when filled with mercury. Compare the « 
weigh:s of equal bulks of the wood and nicrcury, 

167 . U430 is divided among 45 persons consisting# of men, 
women and children. The sums of the men's, women’s and 
'<'hildren’s shares are as 12 ; 15 I' 16, but the individual shares of a 

woman and child are as 6 “ 5^ 4. Find the nninber^of 
men, women and children, \ 

168 . Bronze contains 91 per cent, of copper, 6 of zinc, ana 3 
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of tin. A mass of bell-metal (consisting fOf copper and tin only) 
and bronze fused together is found to contain 88 per tfent. of 
cofiper, 4*87 J of zinc, and 7*125 of tin. Find the proportion of 
copper and tin in bell-metal. 

169 . An alloy contains 12 parts by weight of lead, 4 of anti* 
rnony, and i of tin. How much of this alloy must be taken, and 
how much lead and tin added to it to make up 9 cwt. of typC' metal 
consisting of 14 parts lead, 3 antimony and i tin ? 

180 . Three persons yi, C, finished a piece of work. A worked 
at it for 5 daysi B for 7 days and C for 9 days. Their daily wages' 
were as 4 I 3 ^ a, and the total earnings amounted lo R7. ta. 
What were the daily wages of each ? 

101, Two passengers are charged for excess of luggage Ri. 8 u. 
and R5. 4a» respectively. Had the luggage all belonged lo one 
person he would have been charged R7. Sa. for excess. How 
much is allowed free, the charge of excess being i2rt. per md, ? 

169 . If the cost of making bread be one rupee per bushel of 
wheat, what is the price of wheat when the two-anna loaf is twice 
as large as it is when wheat is R5 a bushel ? 

163 . If the rate of wages vary as the price of rice, and if 57 
men working for 35 days receive R405. y*. g/^. when rice is sold 
at the rate of 136 measures for H39 ; find the price of rice per 
measure when 70 men working for 19 days receive K353. 4a. 6/, 

164 . There is a leak in the bottom of a cistern. When the 
cistern was in thorough repair, it would be filled in 2J hours. It 
now takes half an hoar longer. If the cistern is full, how long 
would it be in leaking itself empty ? 

166 . A caft do J of a piece of work in | of the time in which 
B can do i of it, and ^ can do | of it in J of the time that it would 
take C to* do another piece of work one-fburth as large again as the 
first. If C can finish the former piece of work in 10 hours, bow 
long Would it take A and B together to do it ? 

* 168 . A and B start on a journey at the same lime. B travels 
at ) of > 4*8 raie^and arrives 3 hr. 15 min. after him. In what 
time did each complete the whole journey ? 

167 . The expenses of a family when rice is at 20 seers for a 
. tapee are Rsq a month ; when rice is at 25 sceri for a rupee the 

expences are R48 a month ; what will they be when rice is at 30 
seers for^a rupee ? 

168 . A man who can walk down a ghaut at the rate of 4^ and 
up it at the rate of 3^ miles an hour, descends and returns to his 
starting point after walking for 2 hours 4 minutes. How far did 

; I ^express train owing to a defect in lire engine gO(iS at 
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I of its proper speed, and arrives at 6-49 P. m. instead of $' 55 P- M. ; 
at whilt hour did it start ^ 

170 . A person going from Pondidieiy to Ootacamond trJIels 
90 miles by steamer, 330 miles by rail and 30 miles by horse-iransiL 
The journey occupies 30 hr. 50 ruin*, and the rale of "the train is 3 
times that of the horse-transit and times that of the steamer. 
Kind the rate of the train. 

171 . A person walks from .<4 to ^ at the rate of 3'miles an hour 
and after transacting some business which occupies him an hour, 
•returns to A by the tramway at the rate of 5 miles an hour. He 

then finds he has been absent 2 hours 20 minutes. Find the 
distance from A to B, 

17 2 . The expenses of a family, when rice is 12 seers for a rupee, 
are H50 a month ; when rice is 14 seers for a rupee, the expenses 
arc H48 a month (other expenses remaining unaltered) : what will 
they be when rice is at 16 seers per rupee 1 

173 . A bankrupt has book-debts equal in amount to his 
liabilities, but on U8640 of such debts he can recover only annas 
in the rupee, and on U6300 only 5^ annas in the rupee. After 
allowing K1054. 11. o far the expenses of bankruptcy, he finds 
that he can pay his creditois 12 annas in the rupee. Find the total 
amount of his debts. 

17 4 . A train starts with a certain number of passengers. At 
the first station it drops ^ of these and takes in 3 o more. At the 
next it drops 4 of the new total and takes 10 more. On reaching 
the third station there are 60 left. What number started ? 

176 . One pound troy of standaid silver which contains 37 parts 
in 40 of fine silver is coined into 66 shillings. If the value of pure 
silver rises 10 per cent., what must be the reduction of putc silver 
in a shilling ? 

176 . A landlord has an estate worth H40000 a year, but has 
to pay i anna in the rupee on the gross inceme for taxes. He sells 
it at 20 years’ purchase on the gross income, and invests the 
proceeds in the 4 per cents, at 95. What is the difference in his 
income ? 

177 . *In firing at a mark A hits in 2 out of 4 shots, /? in 3 out 
of 5, and C in 4 out of 7. The mark was hit 468 times. Supposing 
each to have fired the same number of shots, find how many hits 
each made and the total number of shots fired. 

176 , A shop*keeper buys sugar at Hi 2* 8/». a md. ; at what 
price must be sell it to gain 8 per cent, and allow a piuchaser 
10 per cent, discount ? I 

176. In a manufactory 100 coolies work for 4 days a weeki wt 
on the remaining 3 days some are absent ; the weekly wages I)f 

• C. A. 22 
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the coolies are thus reduced in the ratio of 33 I 35. Find the 
number of absentees. 

IftO. The manager of a boarding house having already 30 
boarders, finds that an addition of 10 increases the gross- monthly 
expenditure by H20| but diminishes the average cost per head by 
Ri. What did the monthly expenses originally amount to ? 

181 . If 9 oz. of gpidy 10 carats 6ne, and 5 oz., 1 1 carats fine, 
be mixed with 6 oz. of unknown, fineness, and the fineness of the 
Resulting mixture be 12 carats, what was. the unknown fineness ? 

182 . A tradesman's stock in tiade is valued on January ist/ 

1868, at j£8,ooo, he has also jf35o in cash and owes ;£i,87o ; during 
the year his personal expenses, ;£30o, are paid out of the proceeds 
.of his business, and on January 1st, 1869, his stock is valued at 
jj£7,950, he has /570 in cash and owes What is the whole 

profit on the year’s transactions after deducting 5 per cent, interest 
on the capital with which he began the year ? 

183 . If 20 English navvies, each earning ^s. 6(/. a day, can do 
the same piece of work in 1 5 days that it takes 28 foreign work- 
men, each earning 3 francs a day, to complete in 20 days ; taking, 
the value of the franc at lod, determine which class of workmen 
it is most profitable to einplby. If a piece of work done by the 
navvies cost ^£3,000, what would b2 the cost of the same work 
done by foreign workmen ? 

184 . A merchant in New Yoik wishes to remit to London 
jiio dollars, a dollar being equal to 4.r. td English : for what sum 
in English money must he draw his bill when bills on London are 
at a premium of 9V per cent. ? 

186 . A person borrows j£ioo, and at the end of each year pays 
£ 2 S to I'oduce the principal and to pay interest at 4 per cent, on 
the sum which has been standing against him through that year. 
How much will remain of the debt at the end of 3 years ? 

180 . If a metric system of area were adopted wherein i acre 
I rood 3 perches is represented by 5^12, express the unit of 
measurement in sq. yards and decimal parts of a sq. yd. 

187 . If gold weighs 19 times as much as water, and silver \2 
times as much, find how many times heavier than water ir a coin 
which contains 10 parts of gold and 1 of silver. 

L88. a certain reef of quartz when crushed yields ‘0011 per 
cent, of gold. If the working expenses amount to 62*3 per cent, 
of the griiss receipts, and the net profit on each loo tons is j£s2. 
lor., find the number of grains in a sovereiga 

189 . A certain article of consumption is subject to a duty of 
61 per cwt ; in consequence of a reduction in the duty the con-* 
lAinption increases one-half, but the revtnue falls one-third« Find 
tm duty per cwt< after the reduction. 
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190. If the duty on a certain commodity were reduced 25 per 

•cent., by how much per cent, must the consumption be increased 
that the same revenue may be derived from it ? ^ 

191. If 2 cu. in. of gold together with 3 cu. in. of silver are 
equal in weight to 74 cu. in. of water, and the weights of equal 
volumes of gold and water be represented by ibe numbers 19 and i, 
what number represents the weight of an equal volume of silver ? 

192. A farmer bought equal. mimhers of two kinds of sheeps, 
one at each, the other at ^4 each. If he had expended his 
■money equally in the two kinds he would have had 2 sheep more 
•than he did ; find how many he bought. 

193. A man travels 150 miles in 13 hours, pailly by lail and 
partly by isteamer ; if he had gqpe all the waj by rail, hr would 
have ended his journey 8 hours sooner, and saved j( of the lime he 
was on steamer ; how far did he go by rail ? 

194.. In a distilling operation, during 3 hours the fluid contain- 
ed 70 per cent, of alcohol, during 2J hours 60 per cent., and during 
the remaining li hours 40 per cent. What is the ave'age strength 
of the whole fluid distilled over, assuming that it came over at a 
uniform rate during the whole time ? 

L95. During a distillation the fluid that comes over in 3 conse- 
cutive hours contains 47, 35 and 20 per cent of alcohol respectively. 
The rales at which it comes over during these 3 hours are in the 
•ratios of 2, 3 and 4. What is the percentage of alcohol in the 
whole mixture ? 

198. I bought a number of mangoes at 35 for Ui. I divided 
the whole into two equal parts, one of which 1 sold at 17, and the 
•other at I S mangoes per Hi. I spert and received an integral 
number of rupees, but bought the least possible number, ot man- 
goes How many did I buy ? 

197. rind the cost in rupees of one mile of railway, which, 
consists of two rails, each weighing 40 lb. per yard, on wooden 
sleepers, weighing 70 lb. each, placed 2 ft. 8 in. apart. The rails 
cost in England /6 . 13.0. per ton and the sleepers 2.r 4iii. each. 
The rate of freight is . 5.0. per ton, and landing charges 
amount |o U2. 8a. per ton. Rate of exchange is, 8<f. pei lupee. 

198. The length of the K. B. Railway being 1 10 miles and the 
<:apital employed in its constniction 1500000/., what must be the 
gross annual irafic receipts per mile in order that a dividend of 
5 per cent, may be paid to the share-holders after allowing 45 per 
cent, of the gros.s receipts for current expenditure ? 

19®, A i^rson iti India sells a bill on London for 35°/| pay- 
able at 3 months^ sight at the rate of ix, per rupee. The ptr-. 
'Chaser requires payment on presentation ; what amount does le 
receive after discount at 5 per cent, baa been deducted ? , • / 
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200 . The Guernsey pound contains iS oz. avoir.i and the 
Guernsey shilling contains 13 English pence. If a (juernsey pound 
of l|ltter cost ijr Guernsey money, what will be ih^ price in 
English money of 2^ lb. avoir. ? 

201 . A contractor employs a fixed number of men to com* 
plcte a work. He may employ either of two kinds of workmen : the 
first at 26 j> 6//. per week eacbi the second at 185. 6r/. per week 
each ; the work of the one of the former being to that of one of 
the latter as 5 to 4. If he finishes it as quickly as possible, he 
spends £270 more than he would have done if he had finished it • 
as cheaply as possible, but takes 4 weeks less time. What would 
it have cost if he had employed equal numbers of the two kinds 
of workmen ? 

202 . A manufactoty turns%it 50 tons of iron goods weekly, 
using up for that pin pose 51 tons of iron at £6. 15J. per ton, 100 
tons of coal at i\s. 6d. per ton, and ^45 worth of other materials ; 
rent, rates and taxes amount to/219 annually ; waives and inci* 
dental expenses to £7^ per week At what price per cwt. must' 
the iron be sold in order that the works may gain 8 per cent, per 
annum on a capital of ^£35000 ? [Reckon 52 weeks to the year] 

203 . Two lumps, composed of gold, silver and copper, together 
weigh 10 oz ; one lump contains gold 75 p. c. and silver 15 grains 
per oz , the other contains gold 85 p. c. and silver 12 grains per Oz. 
The total quantity of silver in the two lumps is 141 grains. If 
the two lumps are melted and formed into one« what per cent, of 
gold will it contain ? 

204 . The only three creditors of an insolvent whose assets 
amount to £100 and who can pay only 5c/. in the /, agree among 
themselves to take dividends in the proportion of the number of 

s. and d respectively^ contained in the amounts due to them. 
The dividends thus taken are in the proportion of 12 I 7 I 6. 
What are the amounts of their debts ? 

205 . At an examination i of a class gains I of the iriaximnm 
number of marks, gains |, } gains 4 , i pins and the rest 
The average number of marks gained by the whole class is 166 ; 
what is the maximum ? 

200 . A mass of gold and silver weijihin^ 9 lb. is worth /[318. 
i3.r. 6d, ; if the proportions of gdfd and silver in it iVere interchange 
^ed, it would 1^, worth £i2g. tor. 6d ,* it is known that 1 oz. of gold 
and 2 oz. of silver are worth £4, 8i. ; what is the price of gold 

and silveziper oz. ? 

207 . . A person shooting at a target, distant 550 yards, hears 
the bullet strike the target 4 seconds after he fires. A spectator,, 
eqially distant from the target and the shooter, hears the shot 
stike the target iti jeconda after he heard the report ; find the 
waoeity of sound. 
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208. A boatman rows 5 mi. with the tide in the time he 
would lake to row 3 ini. a^rainst it ; but if the hourly velocity 
of the current were k a mile, he would row twice as rapid lyll^ith 
the tide as a^iainst it. Find his power of rowing in still water, 
and the velocity of the current. 

20ft. A messenger sets out at the rate of 30 miles a day, but 
falls off in his speed 4 miles daily. Four clays afterwards another 
sets off from the same place on ^the same route, travelling 50 miles 
the first (lay but falling off like the first 4 miles daily. After what 
• time will one overtake the other ? 

210. Six months ago A invested /7620 in the 3 per cents, at 
95i, and s'x months hence he will receive ^^4300 four per cents, at 
127. What is the present value of||iis property ? 

211. Two boats, A and /i, row' a race. A takes 4 strokes to 
/?’s 5, but 6 of are equal to 5 of A*s. A starts in front of B at 
such a distance that B must lake 10 strokes to row over it. How 
many strokes must B lake before overtaking A ? 

212. Ay B and C run a mile race. A beats C by 76].^ yards ; 
B beats C by 1 1 seconds ; the pace of A is to that of B as 45 I 44- 
In what lime dqes each run the mile ? 

213. Three boys begin to fill a cistern ; one brings a seer 
every minute, another 2 seers every 2 minutes and the third 3 
seers every 3 minutes. If the cistern holds 40 seers, in what time 
will it be filled ? 

^ 214. A sells his goods 10 per cent, cheaper than Z?, and 10 
per cent dearer than C ; how much would a customer of B save 
by taking ft 100 worth of goods from C ? 

215. Cannons are fired at intervals of 10 minutes in a town 
towarCiS which a passenger train is approaching at the rate of 
35 miles an hour ; if sound travels 1142 feet per second, find at 
what intervals the reports will be heard by the passengers. 

210. A man bought a horse and a carriage for ftsoo, and sold 
the horse at a gain of 20 p. c. and the carriage at a loss of 10 p c , 
thus gaining 2 p. c. on his whole outlay ; for how much was the 
horse bjught ? 

217. If 3 men and 5 women do a piece of work in S daysy 
which 2 men and 6 children, or 5 women and 3 childien, can do 
*2 days, find the relative strength of nien» women and children. 

. 218. Three round balls revolve with equal velocities in three 
concentric circular grooves. They start from a position in which they 
are all in the same radius of the outermost circle. The innermost 
ball occupies 10 seconds in traversing its groove once. After what 
time will they all be again on a radius of the outermost circle^ the 
fadii of the grooves being proportional to the numbers f 1 3i 5 ^ * 
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2 ^ 9 . Two guns arc fired at the same place after an interval of 
21 mintiteSf but a pep>on approaching the place observes that 
an Ain. 14 sec. elapse between the reports ; what was his rate of 
pio^ress, sound travelling 1125 feet per second ? 

220 . Ash saplings after 5 year*.s growth are w*orth u. 3^/., and 
increase in value 3'/. each year afterwards. For their growth 
they require each twice as many square yards as the number of 
years they are intended to qrow before cutting. A plantation is 
arranged so that each year the same number may be ready for 
cutting. Find the greatest annual income which can be obtained* 
per acre, allowing 20 per cent, for expenses. 



EXAMINATION PAPERS- 


1 . UNIVERSITY OF CALCUTTA. ENTRANCE I’APEILS. 


1868. 

■ 

, I. Multiply Ki 89^7. 13a. by R568. Ii-Jfl. ; and divide the same suin' 
by the same sum. Shew that one of these o[)crations is absurd and impossi- 
ble and perform the other. 

Kind the value of the decimal *16854, and deduce the rule ariih- 
metically or algebraically. ^ 

^3. E'cliact the scpiarc roots of 3 and of *3 to 7 decimal places, and 
explain ihe rule that in integers the pointing off of the periods begins from 
the right hand, and in decimals from left. 

^ 4. A pKite of metal is beaten to the thicknea.s of -J of an inch, and the 
weight of a circular medul cut from it, whose diameter is r,\- inches, is 
ox. Troy. If the same plate be beaten to the thickness of J of an inch, 
what will be the weight of a medal cut out of it of the diameter of if inches 
(the areas of circles being proportional to the squares of their diameters) ? 


1869, A. 

•"I. What do you mean by a prime number^ a factor^ a ratio ? Resolve 
30 and 132 into their prime factors, and hnd their ratio in its simplest terms. 

•'2. How much muslin at Ri. S<i. 8^. per yard is equal in value to 
143 yards of the cambric at R3. 13^. %p, per )ard ? 

‘■''3. Whether is the product of 2^ and or the product of af and 3^ 
the greater ? Extract the square root of the difference. 

If a person get a bequest of f of an estate of 2,000 acres, and sell 
if bis share, how many acres does he retain ? 


Simplify the expression . 

*‘5* ^’ind,.by Practice, the rent of 5S6 acres i rood 31 polca at ^^4. if. 
per acre. 

A piece of land is 1 1 ‘916 poles broad ; how long must it be t|^ 
contain an acre ? Divide accurately 0*063 by o* 36 . 

7 * How much must be paid for ;Ci250 stock when it scMs at loS per 

cen^.? 

1859, B. 

1* A man can. count at the rate of lOO a minute, how long will xt^akc 
him to count five hundred lakhs ? « 
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2i A shop-keeper purchased 250! yanls of clolh for R900 and paid 
expi^nses amounting to R103 : what must he charge per yard in order to 
make a profit of 50 per cent. ? 

' 3. Reduce ’005 of a pound l^lie fractiaM|fif and extract the 

mrkt Ml 


isquare root of '00006241. 


4. Add together 


2% 

3*’ 


9 “n l i “f 1 

A 


4 

licaiion 


^ 5. State the rules for pointing in muV iplicaifon and division of decimals ; 
and multiply '256 by '0025 and divide '0036 by ‘4 and 4 by 'ocx>oi. 


1860 . 


I. If the ]a-ice of bricks depends ujvm their magnitude and if 100 
bricks, of which the length, breadthhind thickness are f6, 8 and 10 inches 
respectively, cost R2. 9^., what will be the price of 92 ]6(X> bricks which 
are one-fourth less in every dimension ? 

^ 2. Explain the method of pointing in extracting the .square roots of 
whole numbers and decimals. Find the square root of 57,214,096 and also 
the square root of '5 to four places of decimals. 

3. Simplify (l + X + J+ and x »Oi*i -CiVv 

y 4. A tea-dealer buys a ch^st of tea containing 2 niaunds and 16 scers. 
at R4. 2J. per seer, and two chests more each containing 3 inaund.s and 
24 seers, at R4. loa. per scer : at what rate per seer must he sell the 
whole in order to gain 576 rupees f 



1861. 

/'i. Express as a decimal fraction ^ 

‘ S-5-104 4+2^ 

^ 2 . Reduce 3r. 6 t/. to the decimal of jCs, and ’0234 tP a vulgar b 

y estate be worth ;fa,374. 'ibr. per annum, and the li 

assessed at if. 11)7. in the jCt what will be the net annual inc< 

^4, How much land may be rented for ;fi,7i6, lOf. acrcf are 

tented for £ 4 - 13J. 4^. ? 

5. Extract the square root of '00099856. 

isaa. 

V 

I, What is the difference between j^^d *06 ? 

* St 3*0 

Reduce *X4 of a pie to th^^raction of a rupee, and find the vflue 
of ‘0875 • pound stming. . 

. ^|t If the wages of x8 conlies for a month amount to R85 when rice ts 
24 ifm per tti|>ee, What ought the daily iiay of a coolie to be in propoxtion 
whAi the price of rice is R2. 10a. 8^. per xnaund ? .... 
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/ 4. and /? run a raci.'. has a start of 40 yards, and sets off 5 
#sninjitcs before Ji, at th? rate of JO miles an hour. TIow soon will JJ over- 
lakt him if his rale of runninfi is 12 miles per hour ? 

5. Extract the square root of to S places of decimals. 


180 1 

- 1. Eiml the value in vulcar and «10rimal fractions of 

2. P’ind ilu' fractional value of (2*37979 + 4'22)-f(3'04i - ■937). 

3. The wiight of f'vc* casks of coffee beinjj 31 cwt. 3 qr. I3lb., 
■ralculiite the price, at oi shillings per cwi. 

4. If a man can perform a jonrnev of 170 miles in 4I days of ii hours 
each, in how many days of 8} hours wmi ho perform a journ« y of ,^70 miles? 

3. Extract the square root of 964*220704. 

- 6. What sum of money will produce >^43 lntere.st in 3 1 years, at 2J 
per cent, simple interest ? 

1864. 


'‘ j, TIow many paving stone,s, each measuring 14 in. by 12 in. ore 
Tcquiro<l to pave a voratulah 70 ft. long and 9 ft. broad ? 

2. Add together J, and yl. And simplify 


' 23^3f + 9C' * 

3, Kind the value of 17 cwt. 3 qr. 22 Ih. at £4. 6.r. 74 ^/. per cwt. 


'"4. Add together *0125 of a pound, *0625 of a shilling, and *5 of a 
H^nny ; and reduce i u qjr/, to the decimal of a pound. 

^ 5. Extract the square root of and divide the result by 

6. A company guarantees to pay 5 percent, on shares of ftl,OGO each ; 
another guarantees to pay 4}! per cent, on .shares of R75 each ; ihfr price 
of the former is R[,245 and of the latter R85. Compare the rates of 
interest which the shares return to purchasers. 


1865. 


1. ■Find the value of 1 rj + I4i + by vulgar fraction.? 

•and by decimals, showing that the two results coincide ; and reduce 
25" • 36' , 45'* to the decimal of 75*. • 

2. F'ind the product of the sum and difference of *042* ai'd 0029, 
and (Itvide one-icnlh of the square root of that product by 4cn times the 
cominned product of ‘02, '03 and -07, 

3. How many yards of mattinfiL3*5 feet wide will cover the floor of a 

loom 85*3 ft. Ipng, and 40*5 ft. broad ; .ind how much will it cost at 
R2. lOa. Sp, per jyr/aircr yard ? \ 

4* If the wages of 25 men amount* to- R766. idi. 8/, in 16 Jaya, 
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how many men must work 24^ days to receive R 1,035, the daily wages of 
the latter being nnc*half those of the former ? 

5. What principal in 3 years 73 days will amount to Rioo. 15a., 
at 6) per cent, simple interest ? A bill lor ^5,03$. 4a, drawn on Sep- 
tember I2ih at 5 months \vai» discounted cm January i6ih at 4 per cent, ; 
what was the discount charged ? 


1866, A. 


1. Add together 
Simplify 


{I, aV. -‘>46875 and 1-23. 
0 075 4- 2- 1 4 '255+ ‘*^^4 

■0175 *00032 


/ 2. Find, by Practice, the value of 1 Ion 5 cwt. 2 qr. 14 lb. at £1, 
15s. 7c/. per cwt. 

3. Kind the sejuare root of 1524 ‘902 5 and of 152*49025 to three 
places of decimals ; and the value of *6099 of £1^ $ 5 . 3^/, 

^4. Three gardeners working all day can plant a li.:M in lo days, 
but one of th.'m having othei employment can only work half time, llow 
long will it lake them to complete the work ? 

5. Find the compound interest of /ss for one year, payable quarteily 
at 5 per cent, per annum. 


1668 , B. 


1. Reduce 3®. 45*. 36*' *25 to the decimal of 3b'’. 

Simplify (J + H + S - 0 5 v of 2 ? 

2. Find the value of 6 cwt. 2 qr. 7 lb. at £i, 4r. bJaT. per cwi. 

3. Find the sejaare of 0*0204 and the square root of 81*757764 ; amF 
divide onedenth of the latter result by one hundred limes the former. 

4. Divide O' tool by 0*000390625, and lO’Oi by 390*625. 

5. What is the expense of paving a rectangular verandah whose length 
is 42 feet and breadth 15 feet with Burdwan paving stones, 18 inches^ 
square, and which cost R15 pec score ? 

6. The 3 per cents, are at 85!- t what^price should the 3I per cents, 
bear, that an investment may b^ made with equal advantage in cither 
stock ? And what interest would be derived by so investing 5000/. 7 

T 1807. 

1. The driving wheel of a locomotive is 226 inches in ■circumference, 
and makei revolutions per minute ; at what rate per hour is the engine 
. trdLvelling ? * 

. ' 2. ' Divide the least common multiple of 156, 260, 720 and 429 by 
: theirygreateit common measure, and find the sfpiarc root of the quotient, 

" ^ 3f ir^^ butchjr buy 10 cwt. of bejfnt 44r. 4^. per cwt. and sell it 
, M tl^l. rate of 41^;/. per lb. , how much does hu lose or gain ? 
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4. Find the value of the following e^p^e^sion5 : — 

1SX67 

0-625 of / 1 43. 12J- O,f^+O-025 ‘fij. Oj. 

!foi'5i7s' • 

5. RcvUicc /i. 54. 61!/. to ihi fraction of /i, 000, anti 5., i%>/. lo the. 

fraction of /l j). loj., and c\i>re!.!. the fftults both as vulgar and decimal 
fractions. • 

6. If >^450 airount to /S23. ioj. in 1 yrar 8 monih-.. caleulattf iht' 
rale per cent. 


1868 . 


1. Find the dilfcrcnco hciwocn 1 ’0 of 3 4 of ;£'i-i25 and ; of 3 6 of 
jf9*ii25, and find llie value of — 

(4 ot i);. 8-36 * (^ o'f }) + I*4 

2. Extract the square root of I53‘i40(>25. and of 3*3 each to three 
places uf decimal s. 

3. If one man walks 1 6s miles in 6 da) s, how far will another manr 
walk, ill 15 days if the fir.sl man walks 3J miles in the same lime that the 
other man walks 4 miles ? 

4. Throe equal glaises are filled with a mixture of spirit.s and watf 'i ; 
the pro])i)nion of spirits to v\aicr in c.ach glaas is a'* follows : — In the first 
glass as 2 ; 3, in the second as 3 : 4, an<l in the third as 4 : 5. The 
contents of the three glasses arc poured into a single ve.s.sel : what is the 
proportion of spirits lu water in it ? 

5. P'ind the interest on ;^35o from 3rd March lo 28th December at 
44 per cent, per annum. 

6. How many yards of carpet 25 inches wide will be required for 
a room in feet 7 inches long, and 18 feet 9 inches w ide ? 


1. Simplify 


1809 . 

I f 4 + i + 1 iV . 4 *^ i, 
i + fi ' ' J’ 


and rei#ucc 4 hr. i min. 104 sec. to the decimal of a week. 

2 - Add together -062435 of 100/. + 7 -4375 of io,v, + 1 *356 of yy. (tf/. + 
2*784 of 24//., and reduce the result 10 the fraction of 29/. tOr. 74//* * 

3. Divide -0007 by *035 and liy 3500, ^nd extract the .square root of 
each quotient to four dcciiuul places. '• • 

4* A room is 37 ft. 2 in. long, 25 ft. 3 in. broad, and 22 fj. 6 in. 
high; find the cost of covering its four walls with paper x} yd. wide,- 
at 1^. a yard. \ 

5* In what time will 563/. 13J, 4jrf: amount 10/901. 17^. « 3? 

percent ? • 
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1870 . 

1. Find ill ” cost of matting n room whose floor is 8 yards loni; by 7 { 
yards wide, with niais 2 ft. wide and gh fl. l^^ng, al the rate ol 9 annas 
2 pie^ per mat. 

If the same room be 15^ ft. high, find how many cubic feet it will 
contain. 

2. Distinguish between a vulgar fraction and a decimal fraction. . 
Multiply 999iSi-ii by <)99. 

SiUitc the rule for the multiplication of dfcimabs, and apply it to point 
the products in (i) i‘23x *ooii and (ii) 29000 x *oi. 

Divide *37 by -148, and show that --?i= 

•41 4 t 4 ‘ 4 i 

3. I^'iml the s«|iiare root of 19740! and of 4.,'^,, the latter t<» four place.'* 
of decimals. 

4. Two gangs of six men an<l nine men are set to reap two fields of 
35 and 45 acn-s respectively. The fir^l gang complete their work in I2* 
•d«y*f, in how many days will the second gang complete iheir.s ? 

5. Find which is the belter investment, 3i per cent, slock at 98 J, or 
3; per cent.s. at 105 

6. Find how many rupees are equiv.alent to 200/. at the rale of i.?. 
It per rupee. 

1871 . 

1. 6625 taiivvay tickets were sold at a ataiion, Jihs of which were 
9 annas each and ihv^ red 5 annas ^ach. What was the amount received 
for the tickets ? 

2. Find the greatest and least of the fractions >V<i* 

together 2j of >£’2. 13J. 6i//. and (jCs- 15s. 94^/^)v6J and simplify 

- ^. 5 - S , y 
40I 14 + 6x4 ’4 + s 

3. Divide *027 by I4'4 and 1208-04 by ’oiy. Find the value of II ’1375 
■of ft6. 8 a, - -56 of fty. Si. and reduce S<r. 6/i. 10 the decimal of R3. ya, 

4. If the carriage of 9J md. for a distance of 80 miles be R3f how 

.many miles should 130 md. be carried for R27. 8(i. ? 1 

jf. What Slim of money will amount to R3761. 1411. in 3} years at 
^f-per cent, ^ler annum simple interest ? 

1872. 

I. A merchant bought goods which cost him R9,8io. In the first 
day he iiold, to the amount ot K992. 8a, 6/. « in the second to that of 
Ri,9to/9iir 31 ^* f And in the next three days 10 an amount equal to twice 

tjSro former* Finding that he had one-lourth of the goods left he cal- 
his {NTofils in the five days. How much were itiray ? 
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2. What fraction of Rio is R6. icwr. 8/. ? 

Finrl the value of J of U2. Sa. + j| of ft4. i iff. + 2*05 of R5. 

Simplify 4J of j»,, - 

II :i J-t '■ 33 

3. Divide 27472 by '0544 ; find ihe value (rorrccL to mk' places of 

dcciniul.s) of (i) (*') b‘645 - 5 3678 ; o\ tract the square 

root of 951*1056. 

4. Find, by Practice, the cost of 15 incl. 15 sr. 11 ch. of oil at 
Ri 2, lOff. 3/>, \)er niaiind. 

5. If the interest of Ri.ooo in 5 years be R250, what will be the 
interest of R3,500 lor i year and 6 months ? 


1873 . 


1. Find the value of (i) 


I 2 \ 

+ — -h 

14 24 3 i 


SS'^-rll 

of * 35 ’ 


(ii) 245^ of ft 103. 7fl. 6/>. 

If of a niaund b worth R45, what u the price of ^ »jf a maiind ? 

2. Reduce ,,J,, to a decimal ; ‘019 to a vulgar fraction ; and 


4. r 1 *4 qC } ? Jtj, lowest term.'., 

i*3P2-ioj *37018*81 

3. Wlial is the expense of matting a room 31 fi. 5 in. long by 20 fl. 
4 in. wide, the mat costing I4ff. \>er 1 2 squ.ire /itiih (linear hiiih=: iS in.) '* 

4- In what time will R8,S')0 amount to Ri5,767 8ff. at 4} p- 1 cent, 
per annum ? 


5 - A person owes the .sum of R3 1,500 ami R8, 500 ; and his property 
only amounts to R14, 125. How’ much is Ue able to pay in the rupee ; and 
what is the loss upon the sccomi debt ? 


1874 . 

1. iVhat fraction of t of a rupee is J of ft5 ; and what proportion 
doe.s their difference bear to their sum ? 

Divide 999 666 by -30036 ; and 2-357^28 by 10*214285^ • 

2. When rice is 10 seers the rupee, nine persons can be fed for 30 days 
at a certain cost, For how many days can six persons be fed :lt the same 
cost when rice is 14 seers the rupee ? 

3 - A wooden box 3 ft. 8 in. long, 2 ft. 3 in. high, and 2 ft. 4 iu. wide, 
is made of board one inch thick. Find the quantity of.wooil used, and the 
cubical content of the box. ^ \ 

4. It is said that 240,000 letters are posted iiv Berlin daily, 16*6 ‘per 
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cent, of which are town letters. This gives one letter for every three 
persons in Uerlin ; what is its population ? 

5. What sum will amount to a lakh of rupees in ten years at 5 per 
■cent, simple interest? 

Find the discount on R 1,308 due two years hence at 4J per rent- 
tper annum. 


1876. 


I. Simplify 


i? 202'. / 37 I 5 \ 

. A 2193 ■ V 48 16/* 


Find the value of jV, of R17. 6a. + 3? of R12. 5<z. + RS'49583 ; 

and extract the wjuare root of -040 tt) for.r places j>f decimals. 


2. A 'person received on the di-ath of hi-^ aunt of her property and 
spent ‘54 ol it in paying oil hij* debts ; what fraction t)f his aunt's property 
■did he then possess ? 

3. A room is 30 ft. long. 22 ft. wiile» iSJ ft. high, and has 5 doors and 
3 windows ; find the expense of colouring the walls at 3a. per s»|. yd., 
•deducting 30 sq. ft. for each door aivl window. 


4. Find the pnunl worlh c\{ Ri9,02i due 4 yc.ars hence at 3’i per 
‘Cent. 

5. If Ri6,43o be invested in the (loveinment 44 per cent, loan at 
J06, what is the monthly income derivwl ? Supposing that the loan is paid 
•off at par in to years, what v^onid be ihe rale of simple inlcrcsl (per cent, 
per annum) on the sum inve?tcd ? 


1878. 


I. .Simplify 


4 A 




Find the value of of R16. 14a. -I'i 4 of oa, 3/>. + l-j of 
■ft9 6a. 6p. 

Reduce (i6'05-Cr25) of a rupee to the decimal of ft22. la. 

2. An equal number of men, women, and boy.s earned ft39. 6a. 
in 7 dny.s. £ach boy rccciveil 2a. a day, each woman 3a. 6/., apd each 
man 4a. 6p* How many were there of each ? 

c Find the square root of 531*065 to five places of rlccimals. 

3. riow many yards of matting 2 ft. 4 in. wide will be requited for 
.a srjuare roqm, whost^ side is 9 ft. 4 in. ? and what will be the price of it 
at 2a. 3^. per yard ? 

Kind the value of 33 cwi, 3 c^r. 7 lb. at £6. *js. per ewb 

A. If 4,000 men have provisions for 190 days, and if after 30 days 
Soafnicn go away, And how long the remaining, provisions will serve 
.^uibbcr left. 
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5. Al whal rat-j piir cent., simple interest, will R1462. 8a. amount 
lo K1725. 12a. in 4 years ? 


1677 . 


1. Simplify 


1.3 r + * 

1^*'' value of 

of loj. ii'/. + J’j ol;C>- 4 '/- 1 

fz. Kiliil, by rraciice, ibc value of 739J manxv.N of '»iigar al lxi23i. 
4a. )vjr hundred maunds. 

/ 3 . Find the discount on ;f 453 . 15^. due (5 ytars hence al 34 jer cent, 
per annum. 


At- A man sells 3 pt r i eiit. stock al 75, and invosih the proct-eds in 
5 per CL*nts. ; at ^^hat rale nmsl he buy them in order lli.it bis ijvome iray 
he llie same as before ? 


/ 5. If 7 imn and 5 boys ran reap 16S acres in iS days, how many days 
will 15 men and 5 boys lake lo r^ap 700 iicres, one man being able lo do 
three limes as much work as a b«»y ? 

16 . In a rectangular aua, kkj jards long and 50 \ anis broad, there 
are two paths crossing one another, tach parallel to one side of the 
rectangle, and eaeli 4 yards broa<l. Kind the co't of paving ike area with 
stoni* at 12*7. jH'r '■qnare yanl, and of cohering the paths with gravel at 6 a» 
per .ifjuart* vard. * 


1878 . 


I. Calculate t*^ three places of decimals the value 


of 

3 14139 


2. Calculate to five places of decimals the sipiaro root of I + (*067)®. 

3. Reduce R4S3. I 2 {t. 6/. to the dccimat of R 1,290. la, 4/. 

4. Find the simple interest on R757- 4'- oA 343 days al 3^ per 
cent, per annum. 


5 - A<ld together 
■decimal. 

ind, by I'ractice. 


/vi I'i 

Pvr\\vl. 


tJo. Express }Our answer as a 
i!u’ value of 99 cwt. 3 rjr. 27 lb. at jfS- 2 s. (xL 

1879 . 


1. What is the local value of each of the figures composing the numbt;j 
4g>*6S4. 

R49 was divided. amongst 150 children, each girl had Sfl. and each 
l>oy 4«, ; iu)w many boys were there ? 

^ 3 - Simplify — 

(fl) S-Sx-^i— 
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(f) -IS^OX ■472-r2'^ 

(rtf) What dt^cinial ol ^^4. 31. 4^^. of £$. Ss. ^d, ? 

^ 4. A tank 75 yards long, 50 yards broad, and 11 feet deep, is full of 
water ; how many times can each of 16 water-carts, length 5 It., breadth. 
5 ft., and depth 27 inches, be fillerl from the tank before tlie vvalcr in it 
tails 6 inches ? 

^ 5. li 17 men can build a wall loo yards long, 12 ft. high and 2^ it. 
thick in 25 days, how many will build a wall twice the size in half the 
lime ? 

^ 6 . Find the change of income when a person transfers ;^2,6i6. 5J.i 
fioni the S per cents, at 95^ to the 4 jwr cents, at 83, brokerage as u,'*ual. ' 

^7. In a game of skill A can give /f, and B can give 6', 10 points out 
of a game of 50 ; how many should A give C ? 


1880 . 


* Kx press each of the figures compn.sing the number 123*456 as a 
multiple or sub-muliiplo ot 10. 

34. 1 

What fraction must be added to 24 + * — Y*®-: of that the sum 
» 38 + fl ’ 

may be equal to 3 ? 

2 . (a) What fraction of H of R1S7. 5*1. is R28. Stf. ? 

(^) Of what sum ol money will *325 be 13 ? 

(r) Extract the sr|uare root of 7*0225. 

3. Divide ;^I27. 8r. among 2 men, 3 women and 7 boy», giving each 
of the boys } oi what a woman receives and each of the men »wice as 
much as a ivouinn. 


^ 4. A leaky cistern is filled in 5 hours with 30 pails of 3 gallons each, 
%ut in 3 hours with 20 pails of 4 gallons each, the [vnHs being poured in at 
intervals. X*'ind how much the cistern holds, and in what time the water 
would waste away. 

A race-course mile long ; A and B run a race and A wins 
by 10 yards C and D run over the same course and C wins by 30 
yards ; U and D run over it and B wins by 20 yards ; \i: A and C jun over 
It which should win, and by how much ? 

c/* 6. A tradesman puts two prices on his goods : one for ready money, 
the other lor 6 month s credit, interest being calculated at 13^ per cent, 
pet annutn. If the credit price of an article be K26. 9a., what is its 
cash price ?* 


1881. 


' you meafi by MtiliiflitatiQn ? Djfine quoiient^ faetpr^ 
and dimension. 
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2. A(M togcihcr J, jj, J, S, an«l S- : ami simplify 


n 


? + 




'I 

3 “ »}?■ 


3. What decimal of ft45 is R35. 2fl. 6/t. ? p'irnl the' value of 


1074 

•0015 


of 8J annas. 


4. Express 37 ‘8463 as an impp^per vulgar fraction in its lowo&l terms ; 
and find, correct lo ^ places of decimals, the result of dl\iding the square 
• root of this number by the .vquarc root of il. 


\/ 5. A man who has a certain capital calculates that if he invest it in 
3J per cent, slock at 91 his income will be £2$ more than if he invest it 
jn 3 per com. stock at 88. What is his capital ? 


I8B2. 

-^1, The quotient arising from the dMsion of 6739546 by a certain 
•number is 1559 and the remainder is 3107 : find the divisor. 

2. Subtract 3 of J of ^ of ;f3l. 51. from J of of of j^loo. i6j. 
8,/., and express the remainder as the decimal of jffO. 8 j. 4^/. 

3. Seven bells begin to strike simultaneously and strike at intervals 

2, 3, 5. 15, 21, 65, 77 seconds respectively. Aflci: what lime will they 

again strike simultaneously, and how often will each have struck ? 

4. (i) Simplify of of -itJ). 

14 “ 0 

(ii) Find the value of places of decimals. 

v(*3) 

5 A besieged garrison consists of 3CX)’-mcn, 120 women, and 40 
■children, and has provisions enough for 200 men for 30 days. If a woman 
eats ^ as much as a man, and a child J as much, and if after 6 days 
100 men with all the .women and children eacape, for how long will the 
remaining provisions last the garrison ? 

6. A person begins to speculate with a certain sum of money : in his 
first transaction he loiies^lh of this sum ; in his second he gains 10 \>er 
•cem. on his investment : in his third he loses f jlhs of the sum invested : 
in his fourth he gain.s 66-5 per cent. If he then ’has Rio, 000, with what 
•sum did he start ? 


1883. 

i. Divide a) + 8i«i - J of (7i - 3J) by u + ■ 


1 -- 


1 + 


2. Divide the square ifoot of i22*2S7?49 i^y '36856 and multiply the 
quotient by the sq^iare root of •000625. * 

C» Ai 23 
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3. What dfcinial of a square yard is 9 scjuarc inches ? Add together 
1 ’034 of R5.. *64 of ft I ’25 and ‘08 of half a rupee. What is the valuQ. 

£10*54x6? 

4. Find by “Practice’* the value of 6 tons 3 cwl. 21 lb. 14 at 

£1. lOf. per ion. ^ 

^5. If it costs R200 to build .a wall 6 ft. high by i ft. 3 in. broad by 
i 65 ft. 8 in. long, what will be the c(»st of building a wall 3J ft. by X^ ft. 
by 115 ft,? 

6. When will the interest amount l<» the ]irincipa 1 «L 3.11 per cent, per 
annum? What will the interest on R150 atone .inna per rupee per 
month a/hount to in 5 years, and how iui|ch is that rate per cent, per 
anniun t 


1885 . 

I. Of what number i-i 2J the ;;ih part f 

By what fraction must ~ of + -^ 1 — be di\idt.il in order 
I/. i+iil 7 \ 

to give a quotient = j ? 


*12 of {*0104- *002)+ -36 X *002 
2. Simplify - - -- — ^ - ; 

I J *1 9 •! 9 


12X *12 

and expre.ss vour result as a fraction of *6. Kcdiice nt lOs. 4jr?. to the 
decimal of £1, gj, 

3. What circulating decimal multiplied by j* will give 2 for a product ? 

45 

If '42857 X of a barrel of beer be worth *72 of £2, xor,, what is the 
value of '625 of Ihc remainder? 

4. Find the price of 10 lb. ii oz* x6 dwt. 16 gr. of gold at £3. 171. 
koi<^. per oz. 


/ 


Extract the square roots of gi and ' td 4 places. 

12*5 


5. If 27 men can perform a piece of work in 15 days, how many men 
must be added to the number that the work may be finished in thic'j-fifihs 
of the time ? ' . 

1 buy a hoi'se for £40 sCnd sell it for £45 at a credit of 8 months. What 
do I gain per cent., reckoning money worth G pel cent, pet annum*? 

0^6* Which is the better investment, bank stock paying 10 per cent at 
31$ ot 3 per cent, consols at 96 ? 

J What be the cost of £1,^00 3 per cent, consols at 89}, brokerage 
being Jr per cent. ? What rate of interest will such investment obtain ? 

1886. 

.1. tA^ ^ 
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2. Simplify 


2i6 -125 1:5 3*42 


3. Reduce £1. lU. lo the 1 rad ion of £j. iSj. What fraction 

of £10 must be addt.d to £16. ios, 31/. to make ii j^20 ? 

4. What decimal of 9 mds. 20 seers is H of 7 mds. 5 setrs ? Reduce 

si decimal of an acre. 


5. Fiiul the value, by Practice, of 2 tons 15 cwt. 35 Hi. at 13. 6.v. 

Hi/, per ton. • 

6. What sum of money at 4 per cent, simple interest will secure th*; 

same income as R25475 at 4^ per cent. ? • 

7. If a rupee is equivalent lo ij. 6^]'/., what is the price of a sovereign 

lu rupees ? If, after buying 250 sovereigns at this price, 1 sell lluin again 
when the rupee is equixalent lo li*. 62/., how much shall 1 ga'in or lose by 
I hr transaction ? ' 


1887. 

1. Simplify ; — • 

(«) vJ- 

(M 

' ^ "1 -oofs + vbsy- h\ ‘ 

2. Express J of 73. o</. + 1*25 of 5f. - ’545 of 95. 2i/. as a dceiiual 

^fraction of 10. • ‘ 

3. (*z) Find, by Praclice, the value of 5 tons 5 cwl. 2 qr. 174 lb, at 
£j. 6s, Sf/. per ton. 

(d) Find the income on which the income-tax at 5/*. per rupee 
is R52. la. 4^ 

4. If 50 men can do a piece of work in 12 days, working S hour." a 
day, how 'many hours a day would 60 men 'have to work in order to do 
another piece of work twice as great in 16 days ? 

5. If ft4SO jMmount lo R540 in 4 years at simple interest, what sum 
will amount to R637. 8a» in 5 years at the same rate ? 

6. Extract the square root of I77’i56i, and of ’i to j decimal places. 


V . 1388. 

1. Simotify -+ _ltAz . 

Simplify 

2 . Divide l6*oi6 by -00143, and cxiract the square root of»l440*9f5i6- 

3- Add logelhet SS‘S<»*> 3 * 1 ?. 4 ‘SoS, »nd 7 S’* 7 i. and <>nd the value 
of the fitting 7365 of ^3. 6 a -504 of £iS- 6«/. +2 i020&S 
0‘jfS* 

4. ' Find by ''Practice” the value of a ton« 7 cwt. 3 qr; 11 lb. al.;£2i, 
6 di pet cwt, • 
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V^5. A man can ivalk 600 miles in 35 days, resting 9 hours each day ; 
how long will he take to walk 375 miles il he rests 10 hours each day, and 
walks 1} times as fast as before ? 

6, If the interest on money be one pie per rupee pur month, what is 
the rate per cent, per annum ? 

A man holds 15^ shares of a bank, and receives £ig. is. yi, per quar- 
ter. If the interest he receives be 5 per cent, per annum, find the value 
of a share. 

« 1889 * 


1. Multiply *0069347 by 7439*6. 

2. Divide 2100*006983 by 243*584^ j^rredt to five places of du-cimals. 

3. P'ind tn any way the value of 1,347 cwt. 3 qr. and 21 Ib. at £1. 
ITS. loj^/. per cwt. 

4. Extract the square root of 1 + {*0634)^ to six places of decimals. 

5. Find in English money the value of R 100,000 at is, per 

rupee. 

1890. 

1. Simplify 2 ^ of W Practice the 

value of 3,049 articles at R7. 13d. 7 /. each. 

2. Divide 27*03 by *0037, and reduce 7j- ‘ioi- *27 to a vulgar 
fraction. 

3. Find the cost of putting a fence round a square field whose area is 
13*225 acres at Hi. I2d. per yard. 

,^4. A piece of work can be done in 72 days by 17 men working to- 
other. If after 9 days of work these are joined by 4 others, in how many 
days will the work be finished 2. 

* 0 

5. Find the |)rice of 4} per cent. Government Promissory No^s when 
an investment of R59,422. 80. produces n monthly income of R213. 120. 

I89L. 


I. Simplify the following expressions.: 




i-* 



■ A Find the value of 2*4607 x 'ofi-y/Sx *012 + 2*163 -t-i *03. 

; V Find the value of 15 cwt. 3 qi, 9 Ib. at ftas- 120. Tf. per cwt. 

If a man walking at the rate of 3| miles an hour, walks to E place 
Hn 4 hours 30 minutes, how long will it lake a man, walking at the fate 
of ^ mlh» an hour, to walk there and hack ? * > 
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5, A man invests a certain sum in 4J per cent. Government Paper 
at 164. The price falling io loi, he sells out ami loses R600 by the 
transaction, exclusive of brokerage. Find the sum invested. 

6. A gives B 10 yards’ start ami C 15 yards’ st.irt in a race oi 
xoo yards ; how much should Zf^^givc (7 in 150 yards ? 


1892. 


I. Simplify 


1 1 s; of of j 5 of 12 


2. Kind, to the nearest intc^i-r, the value of 

1-293x12 

3. Find the square roots of *097344, of *009604. and of *996004. 

4. Find the interest on lo lakhs r.f rupees for 10 clays at 4J per cent, 
per annum. 

S- ;f3,oco,' which I held in the P'ocir per cents., was sold for me when 
they were at 82)1 by a broker whose commission is } per cent. : and the 
[>roceed.s were re-invjsicd by him in the Four and a half per ccnl^. at 98i. 
What amount of the latter slock did he purchase ? 


1893. 


I. Simplify 


(1) 

( 2 ) 


2. Divide 1*84626 by 23*4. * • 

Express *456 and *654 as vulgar fr.'itions ’ reduced to iheit lowest terms, 
mvd their sum as a circulating decimal. 


3. P'lnd the cost of 73 cwt. 3 qr. 14 lb. at /’4. 1 31. 6 ^/, per cwl. 

4« Distinguish between true discount and banker’s discount. 

Find the former in the case of a bill for R-34$6. 6<r. 8/. clue 16 months 
hence, the rate of interest being 5J per cent, per annum. 

5. ' A man invests R 163000, part in Government d per cent, stock at 
and the remainder in .Municipal $ per cent, debenture stock at 109}. 
Find ho 9 r much he must invest in each in order that he may hai'e an equal 
ncome from the two sources. * 


18 * 94 . 

In a compound mefal containing tin^nd copper only, the propor- 
tion of tin to copper is 77 S to 9a^SJ^ind lo the nearest pen^ the 
value of g'cwt. 3 qr. of it. Tin cor 0 Ulp/. ; copper 80/, per ton. 

A rectangular court is So yards long siud 30 yards broad. It haS^ 
paths joining the middle points of the opposite sides of 6 feet in brei^th 
and alstfiptths of the same breadth running all round it. The remainder » 



arithmetic 


3S« 


covered with If the cost of the pavement be if. 8^/, per sqaare 

foot and the turf 31. square yard» find the cost of la)ing out the cotSrt 

3. fiml the value of •2671875 of 5 in shillings, pence, and decimal 
Pf a penny. 

^4. Find the square root of t -{*ot)78)‘' four places of decimals. 

5. At a cricket match, a contractor provided luncheon for 24, and 
fixed the price to gain 12^ t>er cent, on his uinlav- Three persons were 
absent. The remaining 21 paid the fii^d price, and the conliactor lost 
2 rupees. What was the charge > 


1895 . 

1. Find square root of i + J (*0345)* correctly to four places of 
decimals. 


V'a Find the sum of nion^y which put out at simple interest at 2^ per 
cent, per annum will in 134 days exactly produce R124 100. 

[A year contains 365 days,] 

3. If one poudd sterling worth twenty-five francs and sixty cep- 
tiroes ; and also worth six thalers and twenty silber groschen ; how many 
francs and centimes is one thaler worth ? 


fN.B. one thaler 3:30 silber groschen. 
one franc = 100 centimes.] 


i 4. 


Simplify 


il + * 


+ ;of i2Ll-'LJ 
14x3 15 


jj. J inveit Ri 2805 in the four per cents, at 981, and when they hasw 
rim to I02j| I s<*ll out and inyest m the 4) per cents at 105} : what is 
the change in my income ? (Brokerage i per cent, on all transaciiong). 

Of convert {^{-J into a decimal fmetion, pointing out accurately the 
recurring portion (if any). 


^ 1896 . 


I, What greatest number and what least number ran be *suhtracted 
from 23759143 that the remainders may be divisible by 24* 35» 9 h > J^i ^Ad 
iSd? 

X (t) Simplify ^ 


■gof^^+juA+Hi) of r’'* ** 


12 ^. 6(f. 


(a) • Divide '002346$ by * 93 ias« 

3, KxCvaet the square root of correct to 4 places of decimahu 

4*^' 4* find tjte simpR interest on ft 4235 - laW; 9J^. for 3 y®*** ^ 
7 montlia at per cent per anntiift. 

selling a horse for I lose 18 percent, t how much 

i^ld I have gained of lotM^ fend it been sold for R1350 ? ^ 

A. 
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^ vnft. A man investoil the .same stun in Iwo different slocks, 3i per cent. 
<iovernniont Securities at 103I and 4 per cent. Municipal Debentures at 
105 ; his income from one is R93 inoio than from the other : what sum 
-was invested in each stock ? 


1897 . 


Reduce 

of.cwt. Jqr. 7lb..o ih. deci- 

inal of 2i tons. 

(a) Find the vulgar fraction equivalent to the recurring decimal '133, 
without assunting any rule. 


2, What lio you umlerstand by an aliquot part of a qittinlity ? Is an 
area equal to 15;^ srp yd. an aliqiujt part ol an acre ? 

Find, by Practice, the income tax »»n R1250. loti, H/. at the rate of 
5 pies per ft. 


3. What is meant by the ratio of one ^piantity to another ? What 
IS a proportion ? 

320 people dine logelher 4 days a week, but on the remaining 3 days 
some are absent ; the consuA^ion of food is thus reduced, lor the whole 
week, in the ratio of Z09 to Find the number of absentees. 

4. In what lime will ft3546 amount to ft7('»83 at 34 per cent, simple, 

interest ? , " 

V! 5 ' A person has stock in the 34 per cent. Goy^nnkcnl securities, 
which yields ft2856 a year. He sells out half of the^stock at t09j, and 
inyosts the proceeds in Howrah mills shares at 153, ^ What dividend 
ought the latter to pay that he may thereby -increase hi» annual incomie 
4)yft33o? 


6. H^xtract the square root of 3'.i4f59 to 4 dccinul places. 


11 . UNIVERSITY OF MADRAS. ENTRANCE PA , 

a * 

1857, 

1 . Simplify the expression (J f ) (f 4- ^ + J-. , 

2 / Divide *000^7 by W 3. * 

3. What is the eq^i^iivalent in Indian eoiny of 39/. p. qjif whey a 
;i^pee U W<>nh ' 

, - '4. Extract the square ro6t.x^;9^z. > 1 

A , lank is 300 yards and f 1 5> yards biroad t with xvhai velocity 

iipier secohd must water flow into it t.KmugK An apf^wturc 2 feet broad ana 
' ' 1.4 feet deep, ;thai the level .-fmiy be raised^, ^jtoot int 9 hours 7 , 

f dc Find the interoi^ of £2^0 ior jjf y-eacsat ^^^percekit. tdmple 
inters.. ^ ^ ' ■’ .'1 
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1858. 

1. A company of 87 men have siibscribtH .1 each a nionth'b pay amount- 
ing to R13. iia. 7/1. for the benefit of the widows of ihcir dteeased com 
Fades. There arc 24 applicants ; what ib each widow's share ? 

2. A cubical lank, 24 feet long* 18 ft. 6 in. wide and 12 ft. 4 in. deep, 

is filled with water. Find the weight of water that a cubic- 

foot weighs 1000 07.. How long will it take to discharge itself at the rate 
of 15 gallons a minute as^tuming uial a pint of water weighs 1 lb. ? 

3. A rectangular field is VV,thsof a mile long ami i®5lhs of a mile wide, 
find the length of a line joining two opposite angles. 

4. Find the lumiber of degree'*, minutes and seconds in an dre of a 
circle which is equal in length to its ladius, ilit- ratio of the .diameter to 
the circumference being i : 3‘I4159. 

5. What must 1 pay for a bill of c.vchange on London for jCIj^ 15 ^- 
6r/., the e?.cbange being al the rate of i.^. lold. for the rupee ? 

6. A person having R8,5oo in 4 jier cent. Government bonds .scll.> 
out w'hen they are at S| ])er cent, discount, and with the amount thus 
realised purchases 5 [ler cent, bonds, which are al 05 per cent, premium^: 
what does he gain or lose in annual income by the change ? 


1869. 

1. In Long Muhiplipaiion the g*jntral product is the sum of the 
several partial products. Illustrate this in the example;, 2359 576, and 
write down, separately the several partial products with their factors. 

2. The receipts on the Madras Railway for a certain week in January 
1859, when there were 96 miles open, were K9,554. 3fl. lof. ; for tiu 
corresponding week in 1858, when there were 8 1 miles open, they \scrc 
R8,554, 6a. G)m})arc the average receipts per mile for the two years* 

3. Stale the Rule for division of \'ulgar'Fraclions, and prove it, taking 
an example. 

4. First multiply, and Ihen divide *2 by '03, and lerify your results. 
Finally find the sum of their square roots to three places of dctinlhls. 

5. A piece of land measures xocawnics il grounds 1075 wpiare feel ; 
find how many acres, roods and perches it contains, the cawny being 
I *3223 acres. 

6. The French unit of linear iiioasiire is a mcirc^ equal to 39 '37 1 
KtigHsh inchts ; the square formed on a line of 10 metre's (called an arey 
is the French unit of surface. Find the cquivr.lent in Knglish sqiiai'e 
measure, of ^ hectare (100 ares). 

7. The number of pupils in a school is 287, composed as kdlows : 

Hindoos 195, Mahomnunlans 63, Christians 28. . The average daily 
number of absentees is 58 Hindoos 37, Mahommedans 16, Chris- 

tians 5. Find, to the first place of decimals, the percentage of attemimee, 

aggregate, and of each class of pupils. 
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1860 . 


1. Multiply 76489 by 743, an<l explain fully the various steps of the 
process. 

In what rases does multiplication increase, Itavi. unaltered, diminish,, 
the multiplicand ? 

2. Find the least conininn multiple of 2191, 1252 and 1S7S. Illustrate 
the proof of your rule by this example. 

3. What (lecimal of will br tquivaliiU In a rupee.whenthe- 

twchangt* i- al U. ? 

4. Find the viilg.ir fraction which will represent in tin* simplest 
manner 


S75 

4-25 


of 




i- 


5. FAlract the scju.are mot of ii56*2720i(>. 

6. If a cloth, 4 jards Inm^ and 15 inches wide, cost R3. 5^., how nmcli 
should you qive for a cloth iq yards long, I2 in. wide, and every squaie 
inch of which is worth ;',ths of the value of a square foot of the former. 


1. A hanUrupi U indebted to /f, C, and /> ; — /t's debt is twice 
/»”s ; Z>”s three times C's ; CTs half /Vs. How much ‘'hould each receive 
of assets to the ainottnl of R45,6So ? 

2. Add together {, -J and and fully e\])lain ilie process. 

3. Reduce ti* their simplest forms 


' I 


34 4-4i 


and 


(V*0' 


4. Multipl)' *892 of R16, 5a. 4/. Iiy 4*278. 

5. How iniich should yfui t)ay for a bill on London for >^047 when> 
the exchange is at IJ. iij/. ? 


6. Divide 764*0468 by '0007. (live the rule for the po.xiiiop of the 
decimal point in your quotient and shew that the rule is correct. 

7. What is the scpiare root of '004225. 


8. the daily wagt^ of a labourer rise from lour and three quartetN 
to six annas, what percentage of the increase in the price of ft)od and othci 
commodities will cause his position to be unaltered ? , 

q. A gentleman buys a house for R24650 and spend.^ 23 per cent, in 
additions and improvements. Ac what monthly rental will he secure 8 per 
cent, per annum on his whole investment ? 


1862. 

I. Explain the decimal of numtraiio.i. Write in words 14006,. 

3 i 79 P 4 o 6 ql and 17*0461. ' • , 
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2. “Mulii plication is a sliorlenwl form of aildition” of all additions, 
or of some, and ii only of some, ot what kind ? 

Do ih'j two ^latem^‘nts /zvir^ hun are four and four tin.es five are twenty., 
test upon ihe same trroiind ? Could you shew without relcrcncc to the 
rmultiplication table, that five timrs five must exceed lour times six by one? 

3. Slate and prove the rule for the division of vids^ar /raclions : divide 



4. Find the greaiosi roininon measure of’323 and 301. 

5. If, when the exchange is at ir. per rupee, you wish to remit 

1(4,891. 4a. ip. to Lon<!on ; what should he the amount of your bill:! in 
English money ? 

6. Kfdiice f to decimaU. Prove the correctness of your nietho»l. 

7. Find the siiuare root o* 64*064. 

8. A steam ship whose spcjd averages 14 miles an hour, reaches a 
•certain port in 12 days ; how many days 'aft« rwanis will a sailing vessel 
4trrivc, which started at the same time and sailed on an average 8 miles an 
hoitr ? 

■ 

' 9. A train has been travelling 20 miles an.iiour ; the steam-power is 

doubled, whdst from various causc.s the resisunce of the train is increased 
by one-hall. (The original steam-power ir, three times the resistance.) At 
what rate will the train now travel ? 

1803. 


Divide 480813 by 245 in two way^, 

(l) by long division, (2) by factors. 

2. Add together i6j. 9Y. ; ;fl9. 4'/; ; £ 3 ; 6V/. ; R14,?. 

iop. ; R334. 4'i. 8y>. ; K1269. 14a. 2p, ; (i) in English money (2) in Indian 
.money, one rupe'e being equal to two shillings. 

3. Simplify the following fractions : — 

(3) -1 of R9-h J of loa. - i of 6/. 

4. Multiply 4*37 by I'ot and divide 7*4 by '018. 

5. Reduce ;f56'i25 to the ordinary notation. 

o 6. Find the squarc'root of (i) 127449; (2) of 127449; (3) of 2 to 
^hree places of decimals. 

' 7. Shew that no number can be a, perfect square which has an odd 

tiumbcf Qf decimals after the point. 

; 8. How must R1075 be divided betwixt two person^ so that one may 

• have twice as much as the other ? 

‘ 9. A sailing v ‘Ssel reacties Madras from Calcutta in 6 days ; a steamer 
^hose .sp2ed is to that of the .sailing vessel as 3^ 2 starts at the same tinier 
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hut nu-i'ts wilh <lcli‘Titions lhat a vorago 6 hour's daily. Which will reach 
Marlras first ? And by how much ? 


1804. 


I. A man ridos at ihc rate of ii miles an hour, but .stiips 5 minutes 
to change luirses at ihe end of every yth mile : how long will he lake to 
go a tlisiancc ol 94 miles ? 


2. H^nv are vulgar fractions nmiparetl in' regard to magnhude ? Of 
the fractions ?, J J, which is the greater and what is the difference ? 

3. A ciiluc loot of air weighs i‘20 o/., avoirdupois. What will be ilu? 
•weight 1)1 air in a room 18 feet broad, 30 l»ei long, and 16 feet higli ? 

4. Simplify the expression 


i-is 


+ S of ‘ 4 - 


5. What will be the cost^, of a b'^ani of wood 14 feel long, 16 inches 
broad, an«l 0 inches ihitk, at Ri . o . 8 per cubic foot ? 

(i. K\tr«ict the square roots of 174*,, an<I '015129. 

7. 'Find (by Practice) (he value of 371 articles at 6?. 3^/. each. 

8. K\ptes.s in a decimal form 

3 ’1“ » A *1’ I d" I oVod* 

9. A train starts from .7 at 12 o’clock and runs lowanls (7, which is 
100 miles distant, at the rate of 30 miles an hour ; at the same lime the 
mail cart start.'* for 6*, Iroin which is half way between A and C, and 
iiins at 10 miles an hour : at what distance from C will ii be oveitaken by 
(ho train f 


1865. A. 


1. Find (by Practice) the value of 237}- yd. ol rloih at U, ickti. pet 
ytard. 

2. A person goes into a bookseller’s shop with a certain sum of money, 
and after buying 20 books at R2 . 4 . o each, Ands lhat | of his money 
remains. How much had. he when he entered the shop ? 

3. Reduce to their .simplest forms each of the following expre.ssions, 
ami .show lhat the .second is double of the first— 


(0 


SJJ r -1625 ^ 

Terras iVoTfr 




•4. A room is 16 ft. 5 in. long and 19 ft. 7 in. broaj, and the cost of 
fainling (he walls a! 70. 6/. per square yard is R43 .3.0. Required 
^the height of the room. ^ 

5. Extract the square roots of 5f and^ *0045, 4 places' of 

decimals, " * - 
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6. A uicrchanl buys goods for ;t56S. 45., and sells half of them at a 
gain of \ti. in the shilling of the cost price, onc-third of them at a gain ot 
2 ii, in the shilling and the remainder at a gain of ^^15. 15^. 8//. How 

.much per cent, does* he gain on the whole transaction ? 

7. Kxpress J- of I2r. Gd, + *625 of 7J. (id. - ‘soj of i6j. 6 d. as a deci- 
nwl of 1. 

8. A i)erson alter paying an income-tax of i anna in the rupee, 

devotes ,V, of the Teinainder of hi^ income to piirpo'^es of charity, and find^ 
that he has ^5,175 left ; what is his income ? ♦ 


L866, B. 

1. A t'erson paid a Uw at 10 per cent, on his income, and had fti 5,000 
ix:r annum remaining. What was his income ? 

2. Kind, b) Practice, the time of building a wall 27 yards long by 
6 feet high, of which one sejuare yard is built in 3 hr. 18 min. 45 sec. 

3. How much will 3.630 square yardftuf land cost when an estate ot 
144 acres is worth R46275 ? 

o- i-i- I - 8 of iff + i X 2 3 

4. Sm,phfy lhc.^^ptc,Mon 

S- If 10 compositors who can set 3 letter.^ in 5 seconds, finish 27 page-* 
in an hour and a nal f, how many compositors who can set 5 letters in 
6 seconds, will ('omplet'e 50 pages in an hour ? 

6. What is the value of 

(fl) J of rr. + i\, of 2j. 6//. + iJ of /^i p\pres>ecl in the fraction ol 
a guinea ? 

(b) •o 62 SofHiQ 4 ? 

7. Find the squ?*rc* root of (a) 53*4361, (^) *187. 

^ 81 ^ enn do a piece of work in 3 days, B can do 3 tim^s as much ia 

8 days, and C 5 times as much in 12 days. In what time will *thcy do it 
together, supposing them to work at the rate of <) hours a day ? 

1806. 


1. One inch of rain falls on an acre of ground. How much will it 

weigh reckoning the w'cighl of one cubic fool as looo ounces ? ^ 

2. A person bought a horse for R750 anvl kept it f 5 months. It cost 
during that time, in gram, Kiqd. loa. (jp . ; in servant's wages R135 ; and 
in other expenses R35. 14a. 6/. He sold it for K625 ; whal was the 

• average monthly cost ol the horse ? 

3. Reduce to its simplest form 


Sri 

sf 


and convert the result into a decimal. 


' 4. A body of 3244) mqn is formed into a solid .squaic. How many 

med will there be in each side 2-~-. 
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5. What fraction of a rui>ee and a quarter is } of J of R5. 4a, ? 

6. Kxlraci the square root of 196*1 to three i)Iaces of tlecimals. 

7. A merchant clears 20 per cent, on 0 (;ross income of R50,ooa 
How much per cent, innsi he clear if he receives the same amount Irom a 
tjrosa income of R40,ooo ? 

8. A shi[>-caplain own'^ d of his vessel, fn \irtuc of his command he 
receives of the profits, and of the remainder his shnre as proprietor, 
What prop.ortioii of the whole doen he receive ? 

A porstm wiih a monthly income of R264 Sjxmds as much in 4 
* iiiontl's as he earns in three. After twelve years he divi<les his savings 
4imongst his three children in such a manner that the eldest has twice as 
much as the second, and thri<‘e as much as*the youngest. ' How inucli did 
each receive ? 


1867. 


1. If 16 men can do a piece of work in 255 days, li 4 >w many men can 
»lo the same in 17 doj^s ? 


2. How much carpel 24 feel wide would be required for covering the 
floor of a room 28 ft. long and l6|J feet wide ? 


3. Reduce to its .simplest form 


ij of2jof3j( .)r4* 


4. Find the square root of *00826462810. 

5. A irfhn buys 16 1 b. of lea at R2. 2a, per lb., also 12 lb. at Ra. 
4/- per lb. ; and 24 lb. at R2. 611, 10^. per Ih. At wh.at price per lb. 

mu.sl he sell the mixture so as to gain R35. 12a. on the whole ? 


6. If it is high water at noon on a certain day, find after how many 
days it will again be high water at noon, supposing the lime of high water 
I0 be three quarters ol an hour later every day. 

7. A crow wishing to quench it. s thirst came to a vessel vv hie h con- 
tained 28 cubic inches 01 water. The crow being unable to reach the water 
picked up several small .stnne.s, each three quarters of a cubic inch in siae, 
and let iheiu <lrop into the ve.ssel until the water came to the top of the 
vessel. If the .size of the veS-sel was such that it would e.vaclly holcl 73 
•cubic inches of w.iter, find the number of stones droppctl in by the crow. 

S. A book containing between goo ami 1,000 tiages is divided into 
four partj, each tjarl being divided ihlo chapters. The whole number of 
pages in each of the four iiarts is the same. Each chapter in (he first part 
contains 20 pages, each chapter in the second 40, each chapter in the 
third 60, and each chapter in t|ie fourth 80. Find the whole number of* 
chapters in the book. 

1808. 


1. Simplify (^rX 3J) + (jl + fi 5 )- 

2. The difference in the values of the two shares into which a certain 
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property is divided is jf48'575 an<l one share is *51 of the whole. Find 
the value o} the property and of each share. 

3. What is the income corresponding to an' Income-Tax of 25 guineas 
at the rate ol -jii. in the pound ? 

4. Find, to within a foot, the knglh of the fence enclosing a square 
held whos.* area is 3J acres. 

5. A barrack for 30 men is 73J feel long and 24( feet broad ; how 
Jiigh should it be to alloty each man 1000 cubic feet of air or space ? 

6. A person sets out to walk a6 miles ; for a rpiarier of the distance 
he goes at llu rate of 5 miles an hour, lor half the remaining distance at * 
4 miles an hour, and 3 miles an hour for the other half. State tlu: exact 
time occupied in the journey. 

7. The Fort-Barracks*are lighted with gas from 100 burners. Find 
the cost of lighting them per night of 10 hours, at the rate of lor 1000 
cubic feet of gas, assuming that lor the first 3 hours each burner consume.'^ 

I cubic inch per second, and during the rema'iindei ot the night the light 
is so reduced that the consumption of gas by each ^irncr is (udy ol 
that quantity per second. 

If two Malabar miles are equal to 1 kros, and 7 Malabar miles an*^ 
equal to 10 English miles, how many kros are there in 25 English miles ? 

9. A contractor bought, 2250 pharas of unslaked lime at Madras at 
'the rate of 45 rupees for loo pharas. On slaking it every phara gave 3. 
cubic feet ot lime, but of this - Virth was unserviceable ; the carriage ol the 
remainder to the place where it was r<*(iuired (distant 18 milcs)fcosi 4 annas 
per 100 cubic feet ])er mile. Ai what rate ]>er cubic foot must he sell it 
there, in order to gain 90 rupees on his outlay ? 

1868 . 


I, Which is gr'jater 





or 


1 t>f 


1 .1 j. of u* of 


«ind express the difference as a decimal. 

2. Express as a fraction the differenee between and 3‘i|i6 ; and. 
reduce 2 tons 3 cwt, 2 qr. 26*995954 lb. to the decimal of a bis of 
%'o86 lb. 


3. A rectangular held, whose diagonal measures 825 feet, has one of 
its sides 7^ of the length of the other. 'Find the length of each side in 
yards, and the area in acres, 

4. A person had a l^acy left to him which he thus divided amongst 
3 charities, To one he gave yV, to the. second f of the remainder, and to- 
the third t of what now remained ; and he then had 1,500 rupees left.- 
Find the amount of the legacy, and how much was given to each charity. 



MADRAS ENTRANCE PAPERS 


36r 


5. A cri'ditor received on a de!>t of 3.6CO rupees a diviciend of 9'i. io/>. 
in ihe rupee ; and a funher (iivkiend of 6 a. 8^. upon ihe remainder. 
What did he receive altogeLhcr,and vihat fraction was it ol the entire deU? 

6. .1 and B each hmls £2^0 for three years, ^ lends at 4J- per cent, 
simple interest, and /? at 4^percint. per annum, compound interest. 
Vind lilt; din'ererux* in the amount ol interest they receive. 

7. A C(»ntracUjr agrees to supply loj lacs of bricks for a particular 
work. His bricks cost him 3J rupees per i,ocx) to make, and of these 
I2i per cent, are rcj-^cled. How iiianj| bricks must he make in order to- 

, fulfil his contract, and what price per I,ODO must Ire pul on tho.'>.e s»[»i)lied 
in urtler li> gam 25 ])er cent, on hib outlay ? 

S. The distance by Railway from Madras to Salem is 206!,' milL*'>. A 
Pa^'benger Train travelling 20 miles an b nir leaves Madias at 7 a. m, ; and 
.a Special Train at 10 A. M, the .samiMlay. At what rale must the laticr 
ira\el, so as jus', to overluUe th.*. loniv^r at Jollarpett Junction (132 miles 
from Madras) and at wliat hour iiui.^t a Goods Train leave Salem for 
.Madras travelling 15 miles an hour, .so as (o reach Jollarpett at the .same 
time as the.<.ither iraiiia ? 

9. Extract the square root of 

17 •4-29.^.^ 

•000729 * 

10. A work can be completed in 35 day.s Ijy 30 men working 6 hours 
a (lay ; in what time would iS men ami 60 women working 9 hours a day 
complete it supposing that 3 men can do as much as 5 women ; and that 
in the longei days a man does only pet hour of what h^ does per hour 
in the shorter days ? 


1871. 


1. A person mixes together 10 lb. of tea at fti. 411. a Ib,, 12 lb, at 
R-I. 6<». and 14 ll>. at Ri. 8<i, a lb. He .reserves 6 lb. of the mi.xiiire lor 
himself and sells the remainder at Ri. 13®. 4^. a lb. How much does 
he gain ? 


2. (a) Simplify ■ - { J - (i +t\) f -irSit -'i of 2^). 

* "2 - i 

8 I 

(j 5 ) lixpress J of Vi of £l. lor. + of J of 5r. 41/. -- of ^ ,"of 51. 
as the fraction of 2r. l)</. 

3. has shares in an estate to the amount cf ■i5-p '36 of it. B has- 
shares in the same estate to the a\iiount of *472 of it^jifind the dilTcrence in 
value between the properties of ^ and B, when *o|6 of the estate U worth 
;C373'3- 

« 4. A reduction in the income-tax diminishes adax which is R15 v^hen 
the tax is 8 pies in the rupee by R3 . 12 . o ; wnat is the diminished rate' 
of the tax in the rupee ? • - 
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5. 23 cwi. 3 qr. 7 lb. are lK)U(’bt at £2. lOr. 8^/. per cwt. and 72 cwt, 
2 qr. 8 1 h. at 2 . 7 . lo per cwi. Find, by Fraciicc, the amount expended 
and give average price per lb. 

6. A i>crsQn borrows;^ 500 at 5 per cent. p(;r annum, and i)iib$e(|uonlly 
J^400 at per cent., if the ainouni uf both sums 6 inonth.s alter the latter 
was borrowed is £^S'7t fin»l the time for which interest is paid on the 
iormer sum. 

« 7. A cask of I44(^ gallons is Ijought for £$o and kepi 10 years, during 
which V3- A gallon evaporated yuprly ; at what rate per gallon must the 
<'onicnis be sofd so as lo clear 20 per cent, on the .imount of the original 
outlay at 4 per cent, per annum simple interest ? 

8. Water flows into a rectangular cisitern whose dimensions are 12 ft. 
1 in. long, ii ft. 8 in. wide, and 5 It. 4 in. deep, through a pipe ot lo sq. 
inches aperture at the rale ot, 2j tt. per second, and flows out through an 
orihc.e at the rate of 2 ft. 5-8 in. per second ; if the cistern is filled in two 
hours, find the size of the orifice. 

9. A lump composed of gold and silver measures 6 cubic inches and 
weiglis 100 oz. ; if a cubic inch of gold W'eighs 20 oz. and an equal bulk 
•of .silver 12 oz., find the weight of gold in the mixture. 

10. A train which travels at the uniform rate of 30*8 ft. a second 
leaves Madra.s at 7 a. m. ; at what distance from ‘Madras will it meet a 
•train which leaves Arconuni tor Madras at 7-20 a. m. and travels one-third 
taster than it does, the distance from Madras lu Arconuni being 42 miles ? 


1872. 

* # 

1. How much water- must a person add to a cask containing a mixture 
-of 12 gallons of spirits at J2s. 6X a gallon and 8 gallons at lOr. Or/, a 
gallon, in order to gain £2. 6s. on his outlay by selling the contents at lor. 
.a gallon ? 


2. Simplify 




... ’12 of (*0123- ’OC^) 4^*36 X ^03 

3. A person going from Madras lo England pays Rfioo for his passage 
no Urindisi : his journey frotii Hrindisi to Dover occupies 10 days, and his 
Average ilaily expenses during that period .^re 55 francs. He remains 36 
day.s in England, spending on the average 30 shillings daily and pays £6$ 
for his. retufH'pastage to Madras. If 2 ^ fAincs and 10} Rupees be each 
equivalent to 41 ; find in Rupees his total expenses 

' 4 * Express *133 of - 1 *6r. -H '527 of 4^. jrC as the decimal fraction of 

(a}^-:BtUAct the square root of *0001950 and of 4iV/f 

which cost £615,000, lets for R130 a montb ; the anniMtl ' 
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.isscssniorit amounts to ij i)er cent, on its cost, an l the outlay for repair to 
a monih’s rent. What rate of interest does it pay ? ' 

6. A person’s income derived from an invest which pays 5 p^^r 
cent, interest is R3,Soo after an incqnu -lax ol 2 pies in the Rupee has been 
deducted. Petermine the amount invested. 

7. A bankrupt has debts due to him exceeding his liabilities by onc- 
fiflh ; but on half of these «lel)ls he can r/co\M only 483 annas in the 
Rupee, and the expenses of bankruptcy are 4 per cent, on the amount 
which he recover.s. What clividend doqp he pay ? 

* 8, The external length, breadth and depth of a rectangular closed 

tin vessel are 14, lo an<l 9 inches respectively, and the ihickn ss of the 
tin 4 an inch ; when the, vessel is empty, it weighs I.JTO oz. ar c! when 
filled with water, 2041'6 oz. Find the weight ot a cubic foot oi water. 

9. A gave R57. 8fl. for two first .and three second class railway tickets 
Iroin Madras to Bangalore, and B gave R4-ia. and Ri-2a. for one first and 
oiv; second class ticket respectively from Madras to .Arconiitn. Find the 
first olass fare from Madras to Bangalore, the fare being proportional to 
diM.ance. 

10. A train running at the rale of 40 miles an hour meets a person 
walking along the line in the op|)osile direction at ih * rate of 4 miles an 
hour and passes him in 5*4 seconds ; find the I ngth ol the train. Had 'he 
person been going in the same direction as the train, in what lime would 
it have passe<l him ? 


1873. 


1. A person buys a piece of land at £^2.^ an acre, and by selling it in 
allotments find^ that the value is increased by one-h.alf, so that, after re- 
serving 20 acres for himself, he clears £2 xd on his purchase money by the 
sale oi the remainder. 1 low many acres were there ? 

2. .Simplify 


2 



{ 6 ) Kwluce ('575+ 16 x *15) of 4 viss 
viss being equal t«> 3 Jb. 2 oz. avoirdupois. 


to the decimal 


of ijilcwt., a 


3. Arl'cssers cargo, § of which iS worth £ 6666 ’ 6 ^ gets damaged, and 
.sells 1^'^^ original value 


the owner in.vcon.sequcnce 


of the whole cargo. What is the value of the reraaimler at the ^mc rate 
and what the loss on the whole cargo? 


4. Find how much rice a family requires monthly, when a reduction 
in the price from 7 to 10 measures for the lupecj reduces the total monthly 
expenses from R3ii to R30. 

5. A person going from Pondichery to Ootacamond travels go milq^ 
by steamer, 330 miles by rail and 30 miles by horse-transit. The journey 


C. A. 24 
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occupies 30 hours 50 miniiles, ami iIk* rate of llic I rain is three limes that 
of the hnrse-transii and l J limes that ol the steamer. Eiml the rale ol lb- 
train. 

6. A person bought 10 fiank of Madras shares at R1540 each, and foi 
5 years got inlorcsl on his invisiment at the rale of 54 per cent, lie then 
aold his shares at a loss oi 22} per cent. How much did he make by the 
transaclion, and what rale ])er cent. i>er annum hail he lor his money ? 

7. A i>erson borrows two uiu.il sums at the .same time at 5 and 4 pej 
cent, respectively, and finds ilial il ho .repays the former sum vviih interest 
on a certain date 6 months b'-fore file latter, be will have to pay in each 
case the same amoiini, t’/.:.. ji 1 100. hind llie amminl boriowi d and ih' " 
time lor which inleri sl is paid. 

8. A dealer buys 10 horses at H400 each, 8 horses at ft5ou laeh, ana 
4 horses at R600 each. lie ki ej.s the horses for 6 monih.s, dining v.hicli 
each co.sts R15 a luonlh. and then sell'' them, ch aring 124 per cent, on ’lis 
original outlay, alter jiaying his i*\j»< n>es Kind the selling price. 

9. A .stream <d Mater, S yd. bp'.ad at the surface and 6 yd. at the 
bottom and 2 yd. deei>, flows at the rate ot ij miles an hour, into a lank, 
220 yil. long and 56 yd. broad, which holds 74,250 tons of water. Finil 
the depth of the tank and the lime in which it will be filled, a cubic tool 
of Mater weighing 1,000 oz. 

10. Two trains, running al the rates ot 25 an<l 20 miles an hour ri.- 
pcctively, on \)arallel rails in opjjosile directions, are obseried to pass each 
other in 8 seconds, and M-heii they 'ue running in the same direction at the 
&ame rates as before, a person .lilting in Ihe (aster train observes that he 
{Xisscs the other in 314 seconds ; find ihe lengths o! the irains. 

1874. 

1. Kind the greatest number which will divide 201 and 671, leaving 
remainders 6 and 8 respectively ; and the least number which when divided 
by 5, 7 and 9 gives in each case a remainder 4. 

2. A wine merchant mixes together one pipe (126 gallons) of wine at 
one al ;^90, ai^d one at ;fioo, and .sells one-third of the mixture ai 

13J. 4f/. a gallon ; at what price per gallon must he sell the remainder so 
as to gain transaction ? 


3. Simplify 



' ' ‘^*2 X -2 + ‘02 X *02 X *02’ 

4. Find the value of '42857! of £i '05+ of I'SJ., and express the 
xesult as the decimal of ^^43. 2s, 

5. A barters sugar with B, for rice whioh is worth ij annas a measure, 
bpl in lyeighing hi.s sugar ti.<s('5 a false msund weight. B discovers this, 
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and make th.j exchange fair raises the price of his rice to annas a 
measure. Fiml (he real weight of the false inaiind which A uses. 

Ot A certain oUin pv.l out at compound inUTcsi amounts in two years 
to ;^270 '4, and in three years to ^^28 1*216. Find the sum and the rate 
per cent. 

7. A ]H*rs()n pays an inconic-lax of 4^/. in the during the first hal*' 
of the year, aii'l of .jV. in the during the second hall and finds that 
owing to an increase in his income hi; pays the same amount of (a\ for tin- 
second as for the lir^t half of the year. It his gross income for the year is 
^jC70c\ find his net iiieMiiu-. 

S. A cistern mi.isniing 1.5 feel in length, 5 feel in hreadlii, and 4 feet 
in de[iili, ha- a lap which, not being pr(»perly opeiKd 'ii^chargis 54 gallons 
an hour hss than it would oihi'rwise do and empiie.- the i*i'.teiii in 7J in- 
stead of l) hinirs. I low many cidnc inches are there in a gallon ? 

9. (iold 17 i.-JY. per oz , and silver 5.C, h/. ; in what 

proju)i lion must th St meials lie mi\td that a lb. n( the mixture may be 
worth £^2. 5J. ? 

10. A peon walks from ./ to li at the lale of 3 miles an hour, and aftei 
transacting some bu.iin'‘» whi<di oecutnes him an hour, i^clurns to by the 
tramway at the rate 01 5 mile> an hour. He then finds he lia.i been ab.sent 
2 horns 20 miniUe.*.. Kiml llie tlislance from A to J>. 

i 876 . 


I. A mercbapit pureha.s( s 231 gallons of spirits at ft 10. 12^1. 4/. per 
gallon ; 126 gallons at Ri.’. lit? Tp, ; ami 7^ gaHon.s at fti4. tSa. ()p. • 
if he .sell the inixlure at K13 pei gallon, hew imieh will he gain b> ih*- 
transaction ? 


2. Define a dcrinial ; and. .show how its value i.'i affected by affixing 
and prefixing cyphers. 


Reduce 



and find the value <»f 



to a decimal, 


•044 ^2* i _^3;67^^3 

•gIooojs '2'3x5*6 


3. ' the sum ol *571428 of a vis.s, I of of of a niaunfl 

and ^®4f|ViT hundredweight as a decimal *of one ton. (One viss = 3 lb.» 
2 02. ; one maund = 82! Ib.) 


4. If 210 coolies in 7 days of lO hours each dig a channel 1 mile 
long, 6 feet broad, and 2 feet deep ; in how many tlays of 7 hours each 
should 35 coolies dig a channel 660 feet long, 7^ feet broad, and 2j feet 
deep ? And how many cubic feet docs each cooly dig in an hour ? 

5. The expenses of a family when rice it 12 .seers for a rupee are 
50 rupees a month : when rice is 14 seers for a rupee the expenses are 
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48 rupees a month (other expenses remaining unalterable) ; what will they 
be when rice is at 16 seers per rupee ? 

6. What are the prime factors in 45090045, and what is the smallest 
whole number by which it must be multiplied in order to become a perfect 
square ? 

7. The cost of carpeting a room is 4J., and of papering the same 
room, with paper at 2^/. per square foot, ;^I0. 12s. 6^. The length ot the 
room is 18 feet, and it the width had been 4 feet less, the cost of the carpet 
would have been 161. o^. less. Fitid the height of the room. 

8. Find the sum of wjii:h the difference between the simple and com- * 
pound interest at 5 per cent, per annum lor 3 years, is ;^I2. 4J. od. 

9. What length of wfre will go round the edges of a cube the surface 
of which contains 187 yards 54 inches i 

What is the least number of such cubes which will contain an exact 
number of cubes whose edges are i foot 3 inches ? 

10. A merchant’s average rate of profit for five years was 5 per cent, 
on his capital, and for the hrst tour years his average profit was 4 per cent. 
What was his rate of profit in the filth year ? 

1876. 

1. A and run a mile race, /f running 1 1 yards whilst runs 16 
yards. How many yards start ought B to give A that they may reach the 
winning post at the same instant ? 

2. In buying rice on ifirec occasions, I found the [irices per bag were 
as 1 : 2 : 3 respectively. The price ol 30 bags, 10 bought on each day, 
was R480. I'ind the price per bag on each day. 

3. The length of a room is 30T4285 feel, the breadth is 15*42857! feet, 
land the heigiil 21 feet. Find the cost of papering the four walls at '16 

annas the s(|uare ^boi. 

4. If a piece of work can be done by 30 men in 12 days, and if after 
working 4 days, 18 men leave the work, and 18 women take their places : 
find the lime taken to do the remainder of the work, the work of a man 
being half as much again as that ot a woman. 

5. In a railway train the total lengths of all the first-class carriages, 
all the tecond-class carriages, and all the third-class carriages, arc the 

■ same : the length of a first -clas-i carriage being 12 feet, of a secend -class 
carriage 18 feet, ami of a third-clas.s carriage 24 feet. ICach first-class 
carriage contains the same nuhTber of first-class passengers, each second^ 
class carriage the same number of second-class passengers, and each third- 
class carris^e the same number of third-class passengers ; the number of 
pas3engers*in a first, second, and third-class carriage being different. 
The total fares received from the first-class, second-class, and third-class 
passengers are the same. If R5, R3, R2, be (he fares of a ist, 2nd, and 
3rd class passengers respectively, find the least amount of total fares. 

6. Find, by Practice, the cost of 140,321 articles at 13 annas li) 
pie« each. 
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7. i' imt ih'^ side nncl diagonal to two places of dcciiual.<<, of a square 
containing 315 *0635 square Icet. 

8- Mailras Railway shans issued at j^ioo and guaranteed $ per cent 
are now worth ;£'iI2. lOJ. Exchange being at ir. per rupee, find 

the iiv oiur in pounds sterling that would be derived Irom an inscslincnt 
of K 1 8,000. 

9. A certain sitm of money at .simple intcre.^c aiur>unis to R505‘2 in 
two years, and to ^.589'.). in four years. Eino the principal and the rate 
of interest. • 

' 10. A material which costs R3 annas S per ton, and which has 20 

cubic feet to the ton, has to be carried 16 miles at a laie of 6 pits per ton 
p>'r mile : while anoth^ r material which cost R2. 4s. per ton, and has 16 
cubic tect to (he t m, has to be carried 36 miles at a rate of 4 pits per too 
per mile- What saving can be effected by employing the latter material 
on 100,000 cubic yards ul break water ? 


1877 . 

1. A merchant buys 264 gallons of spirit at R12 8a. 4^/ per gallon, 
378 gallons at K9. 10a. jp. per gallon and 420 gallons at R 12 15a. 6 \p. 
per gallon, ll he sell the whole quantity at Ri2. 4a. o/. per gallon, 
what profit will he make by the transaction ? 

2. If 2 men and 5 women can do a piece of work in 8 days of 9 hours 
each ; how long will it take 3 men ami 6 women to do a piece ot work 
twice as great working S hours a day ; the wo^ of a man being double 
that of a woman ? 

3. Extract the square root of *0002890 ; and find in yards to four 
places of decimals the side of a square field containing *254 ol an acre. 

4. Find the value of *016 of R260. 2a. 6p, + *35! of R13. 14a. 
o^. + 1*06033 of RZ- *4^- 3 ^- 

5. A merchant buys cloth at such a price that by selling it at R2. 3a. 
per yard he will gain 5 per cent, on his outlay. What percentage will he 
lose if the cloth be sold at Ri. r3a. per yard ? 

6. Find the interest (simple) at 4 ptr cent, per annum on R 595 - 9 ^* 
for 4 years and 17 weeks, reckoning 52 weeks equal to a^year. 

7. ^ sum O! R 1 8, 240 is remitted 10 England at the rale of exchange* 

of one shilling and SJ p.*nce jK-r rupee, and is invested in the 3 per cent, 
coktsols at 95. Find the yearly income in jxiunds sterling. ^ 

8 A man bequeathed nt his estate to one son, of the remainder 
to another son, and the balance to his widow. The children’s shares 
differ by R1320 ; find ihe widow’s share. 

9 A merchant buys in Madras 2 10 bags of rice at Rio. iza. cp. pec 
bag of 164 pounds. He scnrls them by rail 320 iiiilvs at 6j pies pi r inn 
per mile, but eluting the journey 7| pounds tre stolen from each bag. 
Find at how many measures per rupee he must sell the remainder in order 
to clear R95. 15a. op. by the transaction. (One measure =3! pounds.)' 
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1878. 

1. Find by Vraciiu the value of 

(rt) 9 Ions 17 cwl. 3 qr. 24 lb. al R125. ba. S/. ton. 

(d) 29,764 articles at fti. iia. 9}/. each. 

2. The materials of an old building were sold for Ri,500 upon condi- 
tion that they should be removed within 30 d.iys under a penalty of Rio 
per day for every day beyond 30 day&. %T\ic purchas- r employed 40 men at 
3J annas per day to tio the woik, and after celling the materials for R2365, 
he cleared 11190 by his bargain. Kind ilie number ol day^ ihe men were 
at work. 

3; {a) Divide '0576 by 180, and by ’OiS. 

(A) Find the value of 

2‘Sof2-27 ^ / 4 4-2~83 .r g.^ 

1-36 V I ‘3 -I- 2 629 

4. and B enter into partnershiii ; supplies the whole of the 
capital, amounting to R45,ooo upon condition that th*; profits are to be 
equally divided, and that Ji pays .4 interest on half the capital at lo per 
cent, per annum butreceive.s R120 per mensem ^or carrying on the concern. 
Find their total yearly profits when /f s share is ecpial to i of .4’s share. 

5. Find the difference between the /me discount on R25q'2 due two 
years hence and the interest on ihe same sum lor two years, allowing in 
both cases simple interest at 4 per cer^^ jier annum. 

6. A room, 21 feet long by 13.1 feet wide is .surrounded by walls 1 J feel 
thick and 14 feet high. There are two doors each 4^ feet by 6 feet, and 
one window 3 feet by 4^- feet. Find (i) the cost ot building the walls at 
the rate of R5. la. op, per cubic yard, and (2) the number of brick', each 
measuring 9 in. x 4 in. x in., required for the work. 

7. If 38 men working 6 hours a day can do a piece of work in 12 d.ivs, 
find in what time 57 men working 8 hours a day can do a piece of w'ork 
twice as great, supposing 2 men of the first set to do as much work in l 
hour, as three men of the second set can do in l J hours. 

8. E.Ktract the square root of *002 and of 764 ’9, each to four places of 

decimals. ^ 

9. A i>er.son’.s net income from 5 per cent. Government paper is RX225 
• after paying income-la.\ at the rate of 2 per cent. Find the member of 

shares of Riooo each owned by him. 

t.- 

1879. 

1. A person purch.'iscs 18,426 articles ar R2. 8<z. glp, each, and 2,204 
articles at R4. ixa. each. He sells the whole number at R2. I3<z. op, 
each. Find how much he gains by the transaction. 

2. In 12 days, 20 men could finish a piece of work. Hcing assisted by 
6 women for 5 days, and by 10 women for the rest of the lime, the work is 
done in 9 days. How long w'oiild 28 women take to do the work ? 
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3. A solM a horse to fl, who sold il to C at a loss of 10 per cent, 
it for ftSQi. ami cleared 20 per cent, on his bargain. What did B 

uivo for the hors-.-, and what gain per cent, was the fast price on the first 

price ? 

. 4. Fiml the value of 96 of R9. ja. 9/. + *5925 of ft;. 5^. o/>. f *0027 

of ft 1 3. on. 4/. 

5. Kvlract the 'iquare root of 4'376 and of 'J i.ai li to 4 jilaccs of 
decimals. 

('). An oblong pii^ct* of ground nii'a^ures 57 feel 3 inchr's by j6 ft. 7 
iiir)u;s. I’roiii the ci*nln* of each .side a path 5 ft. 4 inch?'' wide goes 
across lo ibe cenlrc of lh«‘ oj^posite sifle. l‘'intl ihc co.4 of paving these 
palli.-^ .11 the rale of Ri. 5^1. [)er squaiv jard. 

7. On whal .^nin will »he differiTiCe bclween the '.iinpK- and compound 
iiii 'rv.st for 3 years at 5 pv.T cent, per annum amount to fti^. iirt. 7!^ 

S. \ person in Fnglaml ha.s a ivrl.iin £iim invested in Indian 4J per 
ent. (iovernniem bonds, which alter deducting 2 per cent, as agent’s 
< harges for rlrawing and remitting the money, and when the rate of ex- 
eliange is is, 7 Jr/, per rupee, brings him an income of ;£’420. 19.^. (uf. per 
aniunn. Find the amount of the invc.stnienl in rupees. 

9, A train 132 yards in length, travelling at a unil'orm s()eed, over- 
took a man walking along the line at the r.'ue of 6 miles an hi)iir, and 
pass.’d him in 12 .second?. Twenty minutes later the train ovorii)ok a 
.second man and passefl him in ii seconds. How many hours after the 
train overtook the second man would the fust man also overtake him ? 

1880 

1. The circumference of a circle being erpial lo 3J times its diameter, 
find the diameter of an mgine-whecl which makes three revolutions a 
second wdien tht' engine is moving at 40 miles an hour ? 

2. If 24 men build a wall aj miles long, 2 feel broad, 3iid 6 leet 
high, in 146 days of 10 hour.s each, what length of w'all 2 \ feet broad, and 
5 feel high, will 15 men build in 365 days, working S hours a clay ? 

3. Fxpres.s '345 of ftiO. oa. - '073 of R6. 4«- o/- as the decimal of 
R8. 9fl. 3/>. 

4. A person sohl 86 measures of rice for ftl3. ^a, op.„ thus gaining 15 
per cent. ; and 154 measures at a profit of 10 per cent. Supposing he had 
sold tfte whole at a profit of 16 per cent , how much more would he have 
gained ? 

5. The length of a room is 324 feet. The cost- of carpeting the waills 
at ft I. I4fi. per s(j. yd. is ft3o8. 2rt. ; and the cost of carpeting the room 
at R2. 4a. per sq. yd. is ft 150. Find the height and widi^^ of the room. . 

6. Extract the square root of 6095961. Also of -0062 to four places 
of decimals. 

7. Five men start to walk round a race course, which is i ’ miles round. 

They walk al the rates of 3, 35, 4, 44 6 

will it be before they all meet again at the starting XJoint ? 
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8, If R)2,ooo, put out at compound interest, amount in 2 years to 
R34.279i, what is the rate per cent. ? 

9. A person h aves R^jSo to be divided aniunq; his 5 childr -n and 
4 broiheis, so that afi-.-r the 1 ^>acy duty has b^en paid, each child's share 
shall be twicw- as great as each brother's share. The duty on a child’s 
share is one p'.T cent., anil on a brother's share 4 per cent. Fiml what 
auiounts they respectively receive. 

1881. 

1. Find by PraefUe the cost of : - 

8 cwt. 3 qr 12 lb. at K27. ^p. per cwt. 

7 mi. 5 lur. 165 yd, at R682. 7a. 4/. ^ter mile. 

2. A ro »ni ni'M^uriiig 42 feet 6 in. by 22 feet 9 in. in.^irle, with walls; 
2 letft 3 in. thick, is surroun Ud by a verandah lo feel 6 in. widi‘. Find 
th ‘ Cost of paving this v< randah with tiles measuring 4J in. by 3 in., and 
costing ft3. 2a. per hundred. 

3. A bankriip’ has book dt bis equal in amount to his liabiliries, but on 
R8.640 ot such tlebls he can r^ctiver only 8J<i. in the rut}ce,and on R6,300, 
only eji in the ruiK c. Att r allowing Rl,054. IM. for the exp' nses 
ot hankrutucy, he finds he can pay his creditors 17a. in the rupee. Find 
th>; to'al amount ot his dihts. 

4. Extract the .squar ■ ro d of 2329I*, 7. 

Also of to four places of d< cimals. 

5. R-icbice *031 ; •001875 ; ; and *925 to ccj nival ent vulgar frac- 

tions in their lowest term.s. ^ 

6. A .sum of money in 10 veais at 3J per cent, simple interest amounts 
to R727. oa 6 p. In how many years w'ouUl it amount to R840. 2a, 
at 4 p-r cent. ? 

7. Find the cost in riq^ee-sof one mile of railway, which consists nf two 
rails each weighing 4^ lb per jard on wooden sleepers weighing 70 Ib. each 
placed 2 It. 8 in. a. art. Th ' rails cost in England ;C6. 13?. per ron, and the 
sleepers 2 s 4j^/. each. The rate ol Ir- igbl is £l. ^y. tur ton, and landing 
chargjsi amount to R2 Sa. per ton. Rate of exchange u. SV. pur rupee. 

8. For what .sum shoiiM a cargo worth R-26,315 he insured at 7,^- per 
cent., so ihnl th * owner m.iy recover in case of loss the value both of cargo 
and the sum paiil for insurance ? 

JI9. Two trains mea'iu ring 3 p feet and 264 feet icspectivclv, run on 
parall d lin ‘.s oi nil. When iravvlling in opposite directions tifey are 
-obs'-rv 'd to pass « ach oth.u in 9 s -con Is, but when they are running in the 
8%nie dir-ciion at »h • .sam • rat> .s a^ belore the faster train passes the other 
in 2 /i s>‘Conds. Find the speeds of the two trains in miles per hour. 

• 1883. 

1. W’hat dficimal fraction of a mile is 681 yd. o ft. 4A; in. ? 

2. .Simplify + 
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3. The wheels of a cart are 13 ft. 6 in. in circumfiTer.ee. One breaks 
down, and is replaced by a new one, which is ralher small. To test it, the 
owner makes a chalk mark on each wheel where it touches the ground, 
and lells his man to drive over a piece of level roarl, and to count the turns 
made Lj each wheel until the chalk marks m xl touch the giound at the 
same time. The man obeys ; but. when he returns lo his master, can only 
recollect that one wheel ni.ade one more turn than the other. Hi^ master, 
however, measures the distance traversed by the carl, 360 yd., and thence 
finds the circumference of the new' wheel. What is ii ? 


4. 

5 - 


Kind the value of correct to three places of decimals. 

(rf) What is the .smallest whole number w'hich i.s divisible l>y 3J, 
15, and I7i without remainder ? 


(d) What h the greatest numhiT which w’ill divide 3051 and 2331, 
Ic.aving remainders of 8 and 4 respectively ? 

6. The table below' shows ihe mark?> gained at an exainin.atiou in 
seven different .subjeci.s by a cla.^s of six boys yf, B, 6'*, /), Complete 

the table so as lo showr, correct lo one place of decimal : — 


(a) What percentage of the total marks is gained by each boy ; 

(<^) What percentage of the marks awardable in each subject is 
gained by the cla.ss ; 

(t) Wh.at percentage of the total marks is gained by the class. 



u 


6 

6 

N 

d 


•p 


S 

X 00 

"v- 

< 

1 

t 

< 

■| 

" 5 ; 

c 

•-« 

0 

tjj 

£ 

Cu . 

2 8 

y 

0 

GS -S 

HH 

// 

1 

• 33 

27 

12 ; 

1 95 

79 

63 

3 

B 

. 7 <j 

49 

52 

! 73 

67 

82 

*5 

C 

i 4S 

69 

43 i 

1 

5S 

85 

21 

D 

' Si 

4 t 

27 ! 

' 91 

61 

47 

23 

Ji 

! 71 

62 

mm 

1 S5 

73 

68 

14 

F 

1 

i 

iS 

21 

7S 

92 

27 

1 

12 

1 


7. Divide S '895 51 by 13758541 ssing the quotient as a decimal. 

8. A Bank advances R 1 roo to a p* rson on agreement that intere.^i at 
the rale of 9 t.HT cent, per annum .'hall be paid half-yearly for its use. Tht^ 
person fails to make any imenst pa\nv nt. .and at the end of lighimn 
months, the Bank obtains jm gmerii again.'*! him for the principal ami com- 
pound interest nt the rale am! on the terms agreed to. Find loathe nearest 
pie the amount he has to pay. 

0. The roof of a verandah is supported by 16 teak beams, each 9 ft. 
long, 3 in. broad, and 5 in der|T, If the weight of a cubic inch ot teak is 
Jft of that of a cubic inch of w'ater, and if a cubic loot of water weighs 
i>ooo oz., find the weight in lb. of the limber in the verandah. 
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1883. 

1. A cistern, whose capacity is 431092 gallons, is tv) be filled with 
water by a pipe which conveys 23 gallons x qt. per minute. On account 
of a leal;, age, the cistern is only just filled in 3li hours. What Is the 
average amount of leakage per hour ? 

2. I sold some goods, weighing 13 cwf. 2 qr. 9 lb. for ^^72. ijs , 
gaining thereby 31^/. per lb. How much should I have gained per lb. 
if I had sold them at 12s. per cwt,.? 

3. If 40 men and 50 boys can do a piece of w«irk in fj days, working k 
6 hours a day, in how many days will 8 men and 20 boys, dij a piece ot 
woik half a.s large again, working 7 hours a day, assuming that a m:in 
docs as much work in 3 hours as a l)oy in 5 hours ? 

4. ^ Thrive equal circular whevds rt-volvo round a common hor»/.ont.vl 
axis with different velocities. The first makes a revolution in 5J minutes, 
the second in 2'J minutes, the third in 3*5 minutes. Three, marks, one in 
each wheel, are in a horizontal line at a certain moment. What is the 
shortcut i.'jterval after which they w'ill be in a horizontal line again ? 

5. Find, by Practice, the cost of 475 tons of coal at 2. i6j. 87 . per 

ton. If this is .sold again for 1,453. whit is the whole gain, and 

what the gain per cent. ? 

6. ^ and B start on a journey at the .'>amc lime. travels at iths of 
.J’s rate, and arrives 3 hours 15 minutes after him. In what lime did each 
complete the whole journey ? 

7. If an investment of bccomc.s jf78. I5t- in eight months^ 
what sum, invested at the same rate of interest, will become £201. lyy. 67 . 
in ten months ? 

8. Simplify the e.\pies.sion : — 

>/ (75i ) “ 6; of 72 _ lo,-*, 

3j9X3 

9. .r/ aiul /J started on a race and ran a certain distance exactly to- 
gether. Then If began to fail and gave up the race when he had run 56 
yards further, ^ having gone during the .same lime 320 yards. The average 
of the entire disianre.s run by the two men was 1,188 yards. What dis- 
tance hail they run together ? 


1884. 


1. Simplify 


5 < + 4 -ir . 

8^-ir 




of (I*X 



2. Find, by Practice, the co.st of 15 ions ix cwt. 3 qr. 10 lb. 8 oz. 
at 8:93. 5tf. 4/, per ton. 

3. Extract the sriuarernot of i-’- to five places of decimals ; ami divide 
I '435 by 'Olj, giving the result in decimals. 

When the rupee is worth u* yjr/., what is the nearest sum of 
^ndii^ mdpey equivalent to £ 79 - 7*'^- ? 
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5. A tca-mcrchanl has a rc*clanguhir space for storing tea. Ir is 15^ ft. 
long, loj lU broad and oj ft. high. Ho wishos to fill this space with 
packets ot a cubical .shape all of the same size. What is the largest size of 
Mich cubical pajkcis that can be made to fill it exactly, and what wouM be 
the number of such piicl:ets ? ' 

6. ,*/ sl.art.s in luisiiuss at the beginning of the year with R3.000. On 
March i.st, he takes .a partner H with ^4,000. And on Jiin^ i.sl. he rt.'ceivo.s 
another partner C with R5,ooo. Tile profits at the enti of the year amount 
to H1.4.S0, Wnat shar.:: of the pri /fils should each partner receive ? And 
what i.s the rale per cent, per month of the profits on the caidlal mvesicd ? 

7. What -lUm ot money must I invtst at 4 per cent, compound iiUcrest 

ihm 1 may gain K^oo. 3^. "I'ip. in three years ? 

S. Had ‘.small has been accustomed to give his customers three 
months’ credit, l.Mt \s'ishe.s to introduce the ready money .system into his 
busines.s. J'or how much ready cash .diould h: sdl an article that h*, has 
hitherto sold for 2.1., the rate ol inl(‘rest chargernu-ing 5 per cent, 

per annum ? 

9. W'hal I. lie per cent, will he received for money invested in 34 per 
rent, slock at S4 ? 

io. Kind the cost 4'f building the walls of a rectangular room, 20 ft. 
long, if) ft. broad, and 10 ft. high, with a door 7 ft. by 4 It and a window 
5 it. by 3 ft., at z^a. jicr cubic foot, the walls being 2 ft. thick. 


1886. 


1. h'xplain how the value of a fraction is not altered when its nuuier 
ator and denominator are muUi]»Hed by the same number. 



of + 
Uof Ij + Il J 


X4i", “ of,?. 


2. If the rujiee is worth u. 6J//., express ft6. fa. as a fraulon of 
j^i ; and find the iea.st number of rupees erpial in value to an integral 
number of pound.s. 

3, State the rule lor converting recurring decimals into vulgar frac* 
lions ; and find the value of ovij of 275 of 2J. 6 fi. -f o 2S5714 of 


£ 7 ‘ S'^' IO;/. -o‘5925 of £2. ifu. 3 ^- 

4. ^P'inrl by any method the value of 5 cwt. 2 qr. 21 lb. of goo Is at 
£‘^. js. 6 ii. per cwi. 

5. The carriage of lyi cwt. for 52 miles on a certain railway is 

4f/. ; find what will bo ihc cost ol carrying 4$ cwl. for 300 miles on a ftail- 
way on which the rale per mile is 9 per cent, lower. ^ 

6. A landlord pays i per cent, for collecting his ront.s and a tax of 
7 pies in the rupee on what he receives after ]iaying the collector. He has 
a clear rental of R 1,831. S<«. Find liis gross rental. 


7. A grocer mixes four kinds of tea which cost him 5 j., 4r„ 3J., 2J. 
per lb. respectively in the proportions of 2, 3, 4, 7 respectively. Find at 
what rate he must .sell the mixture so as to gain 25 per cent, on the whole. 
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• 8. Define the tefms di^coun£,^n^ find in what time 6 j. 

Srf. will amount to ^672 at 6i per cent, per annum simple ini eresi. 

9. A person invests ;f48oo in 4 iu‘r cent, stock at 90, and after a year 
sells ont at 92^ and invests thi proci'cds together with the interest lor the 
year in stock at 96.^. How much stock does he then purchase ? 

10 Kind to lour places of decimals the square root oi I;;?, ; and calcu- 
late the cost 01 Slitrounding with a icnce a scfuare field of 22^ acii..s at 3^/. 
per yard. 

II. The population of a country inciVnses at the rale of 7 per cent, 
every xo years. What was the popiikaiiotr 20 years ago of a country whose - 
present pojiulation is 4,007,150 ? 


1 ' 886 . 


{N. B.— Answers in money imi»t be stated in £. .1. a. or in R. a, f, 
as the Case n ay be, and not as Iiacuons oi £\. or oi Ri.) 

1. State and explain the rule lor the multiplication of vulgar fr.ictions. 


Simplify 


■2(isr + « 


20. 


2. Express £6(), 14J. 5lf/. as ihe decimal of Rl,ooo, the 
worth IS. 44^/. 


ru[)L‘e being 


3. Distinguish between pure ami mised recurring decimals. 

Find the value ol 0 945 / 2 . 3 f. f 0";7259 ol £i Ss. ij^/. 

4 Find by any method the rent ol 156 ac. 3 r. 24 p. ix sq. yii. at 
R2S. 32 4/>. per acre. 

5. A clock which gains 3 m 56 s. in 24 hr. was set correctly at noon 
on the isi oi January 1^)84. Find to the nearest minute the next dale at 
which it inJicateJ correct time. 


6 . Twenty men arc employed to make a tank 40 ft. long, 20 ft broad, 
and 6 ft. deep They work tor 31 days and have Just completed one-ihird 
ol ih; work, wh n it is ie.solved toincr a:,e the length ol the lank by 10 It., 
the br aith by 4 it and ihc vlepili by 2 U. Ilow many a<ldiiional men must 
be employed in otoer that the work may be completed in 30 Uaya more ? 

7. The difference between the simple and compound intere.st on a sum 
of money lor 3 years at 3 per cent, i:, £j. 12s. 6//. Find the sum. 

8. The capital of a ceriain railway ib ;^ioo(X>oo in 20000 bhar> Hj^of £$o 
each, fully pai l up '1 h.- gross anni.al receipts are 105000 of which 48 
per cent, is absorb d in working ex inses, ;£4'aOO goi'S to ih' leseive mnd, 
dh<l Ihe rcuiaind*-r to pay dividend. Find whai annual incoiii ■ a p rson 
will obtain from the inve.siinent ol ;f45oo in the undertaking, the shares 
txing at £6§. los. 

9. Ice is manufactured for 6 pics a t'Kuind. Two thirds of the quantity 
made is kept tor sale at the laciory and ih* r iiiainJer is sent to branch 
shops, ll the average loss lioiii melting ol the iotiiier be 12^ p> r cent, 
and that of the latii.t l>e 25 per cent., find the gain on every ton made. 

xa» The average width and depth of a river at its mouth are 240 yd» 
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and 6 foot respectively, the average rate of flow is 3 miles per hour, and 
tlij amount ol sedimint per cubic loot of water dibcharged is ij cubic 
inrh. s. Find the amount of sediment deposited annually ; and the depth 
of the di posit, supposing it spread uniformly (f. tf., to the same depth 
throughout) over an area of 146 square miles. 

1888. 

[N. B. (i) Answers in money ;nust he slated in £. s, d. or in R. a. 
as tile case may be and not as fractions of the or Ri. (2) Except in 
question I, the process by which each result has been obtained must be 
given in full). 

I. .\dd together (without copying out) the following sums, and write 
•down the results ; — 


(i) £■ 

s. 

d. 

(2) 

R. 

a. 

A 

2065 

19 

oi 


20581 

15 

4 

149 

0 

7 


3690 

4 

11 

ho 95 

4 

3 ‘i 


28 

II 

7 

12964 

13 

114 


308 

8 

8 

24 

8 

9 i 


1907 s 

0 

5 

1549 

*7 

Si* 


9 

14 

6 

707 

3 

10 


207 

9 

10 

1(.)208 

10 

0.1 


53968 

13 

I 

6 

15 



6072 

8 

7 

3 SS 

1 

10 \ 


90 

1 

9 

68 X 77 

4 

ni 


77S2 

12 

3 

4?_59 

17 

53 


30259 

15 

lu 

Simplify 

1 I 

0 

i 

•3x31- 

ll ■■ L A of 
- 5 H 3 *' 

Alx 

» 3 i- 


3. Find the value of i W of -01236 of R 5. \\a.%p, ; and taking the 
rupee as >\orih is. exjircss the result as the decimal of one shilling. 

4. Find by any method the value of 9 tons. 17 cwt. 3 qr. 25 lb. of 
cofVee at £72. i8j. j\d, per ton. 

When iron is at £?,. 7s. 6d. a ton, the cost of laying a railway 
10 miles 2 fur. 20 pn. in length with rails weighing 270 lb. each is R67,500. 
Fin.l the co.st of faying a railway 25 miles 220 yd. long with rails of the 
same length weighing 500 lb. each, when iron is at £l. 14J. ^d. a ton. 

6. li*ind the present value of £4^2. 6s. lo^d. due 3 years hence at 5 
per cent, compound interest. 

7. When exchange is at the rate of If. 4K P« rupee, a person in* 
Madras orders from a bookseller in England a parcel of books, the published 
piicc of which is £^. The bookseller allows discount at Jilhe rale of 
25 per cent, on the publishcnl piicc, but includes in his bill a charge of 13^. 
for packing, freight, &c. When the lx)oks arrive in India, a further sum of 
U2 8«. has to lie paid on account ol landing chaiges and cost of delivery. 
If the books can be obtained from a bookseller in Madras at the rate of 
-qj annas per shilling of the published price, rind how much the person 
loses by ordering from England. 
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8. A person holds forty ft 500 shares in a concern which pays uivi- 
clend at the. rate of 6 jier cent, per annum. When the shares arc at 
R675, he sells out and invests half the proceeds in 4 per cent, stock at 
90. With the other half he buys a house, for which he receives an annual 
rental of Kl,440, subject to a deduction of 3^. 9^. per rupee for repairs 
and taxes. Find the alteration in his annual income. 

9. In a certain year a country produces; 30,000,000, bushels of wheat. 
Of this cpiantiiy 40 per cent, is available for export at ft3. 2a. per hushel. 
In the following year the acreage under wheat has increased 20 per cent, 
but the yield per acre is only seven-eighths of what it was in the previous 
year, while the riuanllty retiuircd in the country has increased 5 per cent. 
If at the .^anle lime ihe export jirice ha** fallen to R3 per bushel, find the 
increase in the v.ilue of the wh^-at available for exjHirt. 

10. The population of a country is 33.264.000, and there are 09 
males to TOI lemalcs. 2 out of every ii hoys and J out of every 33 gii!' ol 
school-age arc under instruction. If the boys ol school-age lorinont' 
seventh ol the male population, and the girls ol school-age lorni one-.seventh 
of the female population. Find the total number of pupils under in'^truc 
tion. 


1889. 


[Af. A’.— (i) An.swers in money must be .slated in £. j. d. or in ft. a, p. 
as the ca.se may be, and not as fractions of £1 or of fti. (2) Except in the 
case of question I., the process by which each lesult has been obtained 
must be given in full.) 

I. Add together {without copying out) the* following sums and write 
down the results : — 



s. 


ft. 

a. 

/• 

172 

19 

n 

12S51 

3 

4 

4372 

*.3 

6i 

20S 

*3 

10 

267 

11 

9 

3796 

10 

7 

29 

3 

0} 

82 

1 

9 

7901 

9 

84 

53028 

9 

5 

99 

7 

203 

15 

11 

5 

3 

lol 

8888 

9 

I 

149 

0 

7 

535 

*5 

8 

6 

15 

94 

26 

0 

10« 

1000 

6 

5 J 


l£. 

2 


i. Simplify j-j. 


^ 3. Multiply 4 1*365 14 by *001$, expressing the result as a decimal 
and find th| value of *3471 of £\. 4 ^. - ’03485 of £2. 6/. id. 

4, Find by any method the cost of 79 ca. 17 m. 5 v. 25 pal. of salt 
at R21. loa. 8^ tier candy. 


5. The cost of rice for n family of 2 adults and 3 children from January 
1st. l8So^ to December 11 ih, 1889, both days inclusive, during which time 
rice was' filing at 15*4 seers per rupee, was K70. 7a. What will be the 
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Cost of rice for a family of 3 adults and $ childriMi from December 19th, 
1889, to iMay iith, 1S90, both days iiirliisivt*, assuming ih.it the price of lice 
will be 147 seers per rupee, and assuming also that the quantify requirod 
jx-T day by each adult is the same in both cases, and tlui in both cases the 
quantity recjuiretl by a child is two-tilths of the quaiiiily rapiircd by an 
adult ? * 

6. On what sum due i year 4 monlAis henci.- iIcil-.-h tin. true discount 
amount to ;^ioo. iSj. 9</., simple interest being reckoned .at 4$ j'-er cent, 
.ptr annum ? 

7. How much 3 ])er cent, stock must a piTj*(»n sell v.hen the soiling 
juice is 91. in order that by investing the proceeds in tlie 4A t eontn. at 
rrj'l ho may <h rive Irom the investment an annual income ol RoSiy. S.t., 
alter paying income-ta\ at the rate (j 1 5 pies per rupee ? 

8. and A’ can do a ipiece of work in lO days, J> and C in 13 dayq 
and C ami A in 20 days. Tlioy all work at it for 6 daj.s ; then A leaves, 
and Ji and C go on together for 4 days more. It A tlKu leave.s, how hu'g 
will C lake to complete tlu work 

9. In a certain year the total amount received by a railway (omp.uij 

tor the carriage ol p.isseng jrs wa.s £^2751000. 01 this sum <> pt-r cent, xuas 

conlribuled by first class passengers, 5 percent, by sicond clas's, and ihi 
remainder by third class The laris were iS, 6, anti pie.s ]»er mile lor 
lir.'st, second, and third cla.ss pa.ssengcrs respectively. 4\ssun)ing that llu 
average distance travelled by each third cla.ss passenger was 30 miles, and 
the average distance travelled by Ciich passenger ol the oilier clas.ses was 
160 miles, fintl the total number ol passengers carried during the year. 

10. The length of a reiangular field is twice its breadth. If the rtiil. 
of the fichl at ;^3. 75. 6 //. an acre is / 151. I7r. lind the cost ol sur 
rounding it with a lence at 4‘p/. per yartl. 

1 1. Extract the cube rvsol of 9 to five decimal places. 


1890 . 


I. Reduce 2149908480 srp inches to acres, etc. ll tln.'^ is the area ol 
a rectangle the length ot which is 5 in. 7 fur. 5p. 1 ft. 6 in., find its breadth. 


2. Simplify 


1835 , 54 ^-^ 4 

2202 12303'^ 441 


- 3 f of 


6-25 

SS 


of 


■04 

*■*85714 


3. P'ind the value of 237 candies 17 inaunds 6 viss at R4i<x>. x<t. 4 />- 
per caniy. 

4. 300 coolies are set to build a tank-bund. In 14 weeks they have 
done Yff of the work when rain stops the work for 4 weeks and washes awa>* 
f of what they have done. At the end of that time the work, is resumed 
with only 250 coolies. In what time from the commencemqpt will the 
work be finished ? 


5. Find the amount of R5S59375 for 3 years at 4^ i^er cent, per aniiLim» 
reckoning compound interest. 

6. Explain the difTerence between discount and interest. If the dis- 
count on 42830. 15J. be ecjual to the simple interest on ,^2784. Js, 6^. 
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for the same time, find the time, llte rate of interest being 5 per cent, per 
annum. 

7. A person invests ;C34S39 in the 3 per cents, at 87. After receiving 

one ye.'ir’s dividend he sells out at S9. lie then inve.sis the whole in Kail- 
way stock, payings cent, at 115. What will the difference in his 
income be ? • 

8. A cistern 10 ft. 6 in. long by 7 it. 6 in. wide, by 3 ft. 4 in. high is 
lined inside with lead, 7 lb. of which cover a sipiare foot. Find the 
weight of the lead and its cost at 53>. 4/?. per cwt. 

9 A cask contains 16 gallons of spirit. Two gallons are drawn off 
and the ca^k filled up with water Two gallons arc again drawn off and 
the cask filled up as before. This is done a third lime. Compare the 
quantities of spirit and water remaining in the cask. 

10. Find the s<[uare root of 379749833*583241. 


L891. 

Add together 

£. s, iL 

104 14 61 

39 n 44 

166 15 0“ 

27 o s4 

1103 19 34 

1002 IS 4} 

6 3 ii4 

32234 IS 7i 

8192 12 6 

8 4 10 

»3 7 oi 

2. Subtract 13 time.s Ul7. Oa. Ii^. from 17 times R13. 6 a. iif. 

3. ft330. 3(1, •jp. afc to be divided among 193 persons, two of whom 
receive R2 each, and ten R3 c.ach. The others receive equal shares. 
Find the value of each share. 

4. Find the value of >^34-r f ■ and simpli- 

fy (without reduction to vulgar fractions if you can) 

2*03 + I *345 + 27 '34 + 16*23 17. 

5. How long will it take to walk round a sejuare field 14 acres* I rood 
24 iX3les in extent at the rate of 3 miles an hour ? 

^ 6. Find the cost of white-washing a room 22} ft. by 12 ft. and 1 1 ft. 
high, at one anna per square yard, making allowance for four wihdf>w3 
each 4 f\ xttj ft. and two doors each 8J ft. x 4 ft. P'ind also the cost of a 
carpet for the same room with 3 A. border ail round the carpet, costing 
R4 iicr square yard and the border R6 ])er .square yard. 

7. Find the compound interest on ^^3143. 6r. Sdf. for 3 years at 3 
per cent, per annum. 

. 8. 4l;^(Hsterft can be filled by three pipes i n 30, 40, and 60 minutes 
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Tospjctivcly, anil implied by an escape pij^e in hnlf an hour. The three 
taps are turned on at noon, but the Cbcape pipe is at the same time 
acfidentrdly left open and not closed for a quarter of an hour. At what 
lime will the cistern be full ? . 

9.. I purchase 16 lb. of tea at is, jd per lb., 14 at 2s. 2d, and 17 at 
IS. S f, Seven pounds of the mixture becoming six)iled have to be sold at 
a low price, but by selling half the reniaiivlcr at 2J. 4./. 'pi-r lb. and the 
iither half at 2s. 74</., 1 eventually make a profit of 25 i>et cent, on the 
original outlay. At what price per pound was the spoiled lea sold ? 

10. A p'-r&on invests a sum of money in the 4 per cents, at IC2. When 
they have risen to 104, he transfers R6000 stock lo another investment 
paying 5 percent, of which the shares arc at 120. When ihc 4 per cents, 
fall to par, he transfers the remainder lo the 5 per cent , which are still at 
the same price and now finds his income R35 more per annum than it was 
al fir'll. What was the sum originally invested ? 

1893 . 

(N, /i, (i) An.swcr.«. in money must he slatCvl in £. s. d. or in R. a. />. 
at ihc case may be, and not as fractions of £i. or Ri ; (2) Except in the 
case of question I., th : process by which cac\ result h.as been i btained 
must bo given in full.) 

i. Add together (without copying out) tho following sums, and write 
down the results ; 



cwt. 

qr. 

lb. 

3124 

*7 

2 

-7 

65097 

3 

I 

*9 

38^ 

14 

3 

6 

20039 

10 

0 

*3 

1470 

II 

2 

*9 

38965 

6 

I 

7 

13 

7 

3 

21 

50S2 

8 

3 

*4 

97654 

*9 

1 

0 

38046 

16 

0 

25 

909 

3 

2 

IX 

4*203 

*5 

3 

26 

ca. 

ind. 

V. 

pal 

*9937 

*9 

7 

39 

2016 

*3 

3 

25 

26 

10 

2 

19 

4309 

17 

6 

35 

18197 

9 

4 

12 

98006 

14 

0 

26 

1779 

,0 

5 

17 

909 

1472 

<1 

3 

7 

31 

9 

99 

15 

‘2 

37 

3201 

7 

0 

81 

69547 

18 

3 

16 


C. A. 3$ 
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2. Simplify 


?of f 


3. Find the value of *0416 of ;f33. Ts. 6r/. - ’0345 of £^2, 13^. ijri'’. • 
and express R37X. 2a. 6^. as the decimal ofa lakh of rupees. 


4. Find by any method the cost of making a nad 37 m. 6 f. 31 p. 3 yd. 
long at fti;85. 3a. 4^. per mile.' 

5. Find the present \alue of ;ft.S2. 6 j. ioJ./. due three years hence al 
5 per cent, per annum compoiiml inlcreA. . 


6. K\tract the s(iiiare rout of 13*69714203 1225 to six places of decimaK. 

7. The annual rainfall of a di'^lriet is .<97 inches. Assuming that the 
fall is distributed uniiormly over tli 3 district, and that a cubic loot ot 
water weighs 62‘5 lb., find llie. w.eighl in tons of the rain that tails through- 
out the year on a sipiare mile, 

8. \\ hen exchange is I r. 2!jy. per rupcf, a Madras liookseller Sends 
to a 1 /mdun publisher a bill for ^^104 in pavrncnl of Isjnks urdcrsl. Freight 
and landing charges amount to R37. 8.1. Th- publidmr allows the book- 
bcller discount at the rale of 35 i»:r cent, on the lU'bli'.hed price, and the 
latter sells the.* books al the rale ol loA annas per shilling of the published 
price. Find how much he^ains on the transaction. 


9. In the year 1891, the cost of rice for a family of 2 adults and 4 child- 
ren was R86. ja. qp. In that year rice ‘•old at 1 1 ’2 <-rcrs per rupee, and each 
child received tuo-fiflhs oi tlic amount given to an adult. As..inning that 
in 1893 the price of rice will be I3’C seer.-v pur rupee, what will be ibe cost 
of rice, for the same family from January 5 to August ii both da^s inclu- 
sive, if the allowance of each adult be increased by onc.-lounh and the 
allowance of each child be three- sevemh.s of that of an adult ? 


10. Thi’ capital of a railway company amounts to ft 18,90^00,000 of 
which one-fourih is 5 per cent, ptcfeffence slock and one third 4I iiei cent, 
preference stock. In a certain year ’ ih<* receipts arc fti, 81, 50, 000, and 
the working expenses amount to 55 per a nt. of the receipts. Of the net 
receipts ftS40O00 are added to the reserve fund, and the remainder, after 
paying dividend on the preference stock, is divided among the ordinary 
shareholders. What rate of interest will lh(*y receive ? 

ir. In the ten years from 1871 to 1881 the population of a country 
increased at the rate of 9*5 per cent., and in the ten years from i88x to 
1891 th«» rate of increase was 10’5 per cent. If the population in 1891 
was 3Xj023,759, find what it was in 1S71. ^ 


18194 . 


[..V. Answers in money must be slated in £. s, d. or in ft. a. p. 

as the case may, be, and not as fractions of or ok ft 1. 

(2) Except in the ca.se of Question j. the process by which each result 
has been oTilaincd must be given iu full.] 

I. Adl4 together (without copying out) the following sums, and write 
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ft. 

a. 

A 

(2) m. 

fur. 

130. yd. 

ft. 

in. 

166595 

L 3 

5 

26 

7 

25 

4 

2 

9 

5598 

6 

11 

3 

0 

6 

3 

2 

5 

201550 

4 

11 

209 

4 

37 

2 

I 

- 6 

157726 

4 

9 

43 

6 

0 

0 

2 

'0 

24066' 

2 

6 

95 

0 

29 

I 

I 

7 

8339 

15 

10 

■I 

5 

19 

4 

0 

8 

1901 31 

7 

3 

lu 

3 

9 

3 

2 

11 

. 483 

1 1 

11 

J 79 

6 

39 

3 

0 

4 

403.')03 

T 1 

8 

“ 83 

I 

21 

2 

I 

S 

97-377 _ 

12 

,.l 

TOl 

7 

13 

4 

2 

9 

Simplify 

1 

» • 

! 0 

i 1 - a -J- ^ 

- 






3. 1‘in'l tin; valu'j of 2*0175^ ol _^2. 2c. ir/. - 173437$ of £2. 6s, 81/. 

4. h\ any method the valiio of 59 14 m. 7 27 pal. of .-.ah 

at loa. S/>. per candy. 

$. In -a Cf'rtnin year tin* produro of a tea-chiate was .sold in London ai 
an averfu^e ral** of 95'/. ptr Jl>., and ihe amonnt realisv'd was rcmittoil at 
an avi-rai;c rate of of u. 2},/. ^nr rupee. In the followini^ year 

the average price realised wa^ only S///. per ]|., but the quantity .sold c.\ 
ceeded by 12J per cent, the quantity sold in the pieviou.s year and the 
average rat'* ol exchange at which remittances were made fell to U. I?,//. 

1 1 in ihi*> year the total amount realist d irom ^ale.s in London was ft 105000, 
find how much w'as re.iUsed in tin; previous year. 

6. A sum of money was invested for four yCar^s, interest payable an 

nually. Th ' rate of inieres! w'as 5 per cent, per annum for the fir.st two 
year.', ami 4 jier cent, per annum lor ilic last two ; and the amount at the 
end of four yeais was ;^'i,i64. los, What wiih the sum invested? 

7. Ice is manufactured for 2^,pics per lb. and .sold at 6 pic.s per lb. 
Of the total quantity madoone half is kept for sale at the factory, and ihe 
remainder sent to branch shops. The loss from melting is 12J ]vr cent, 
in the case ol the former and 25 P^r cent, in the latter ; and the agents at 
the branch shops receive commisoion at the r.alc of 15 per cent, on the 
price of every pound .sold by them. Find tljc prbfii on every ton o^f ice 
manufactured. 

8. Two persons, and 7?, bet out together 011 a journey*. They 
walked at the rale of 3 miles an hour ; ard alter they had proceeded for 
three quarters of a mile. /? n turned, vmlking at the same rate, lo the 
place ohsiarting. Here he«was detained three qiiarltrs of an hour. Set- 
ting out again he overtook //, who had been walking all the time, at thg 
end of 2 J hours from the .second lime of starling. At what rale did he 
walk ? 

9. A person .sold 25 Hank of M,adr?i5 shares and invested itic proceeds 
in the Governnient 3{r per cent.s. wh^n they were at 3} premium. If his 
net annual’ income from the investment, aftei paying income-tax at the 
rate of 5A in the rupee, be ftS76. 9^.,. find the price at which he sold each 
of his bank shares. 

lOa . Iiidhc year 1891 the population of a country was ;55640000‘and 
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there were 1025 Eemales to every 1000 males. Of the total population 7*5 
pet cent, could read and write, but of the femalc.s only i per cent, could 
do so. Find what percentage of males could read and write. 

zi. Extract the square root of 8ri3i83i 59704101 to seven places of 
decimals. ' 


III. UNIVERSITY OF BOMBAY. ENTRANCE PAPERS. 

1859 .' 


1. What is the value of a chest of lea weighing 2 cwl. i (|r. 19 lb. at 

R2 per lb. ? • 

2. What is the price of a silver cup weighing 1 lb. 7 oz. 14 dwt. at 
R2. 8(1. per oz. for the metal, and per o/. for the workmanship ? 

3. Define a fraction ; and explain the effect on the value of a fraction 
of adding the same number to the numerator and the denominator. Why 
do you bring fractions to the same common denominator before adding 
them together ? 


Add together S, yj and^ of 

4. Divide 

^ ioSsj'., ^ i74iV 

5. Express { of 1} rupees as the fraction of \ rupee. 

6. A general after sending J of his men to forage in one direction, 
and J of them in another, had 700 remaining. How many did he command ? 

7. If 72 men can do a certain piece of work in 63 days, how long will 
it take 42 men to do the same ? 


8. Define a decimal and reduce 14 minutes to the decimal of a day. 

9. Extract the square roots of 2*5, *0625 and 1020304030201. 

10. The top of a tank is a rectangle, whose sides are 9 feet and 15 
feet ; it is of the same horizontal section throughout its depth. What must 
be its depth in order that it may contain 12960 gallons of water, one 
gallon containing 277*274 cubic inches ? 


11. Find the interest on Rioo,ooo for four years, at 3 per cent, com- 
pound interest. 

12. The sum of R6,ooo is to be divided among 24 men, 36^ women 
and 72 children, so that the shares of 2 men shall be equal to those of 
j women, and each woman's share to the shares of 2 children. What 
will be the share of each ? 


1860 . 

Z.‘ State the distinction between Direct Proportion and Inverse Pro- 
portion ; and find how much land at 27r. pet acre should be given in 
exchange for 480 acres at 36^. per acre. 

'^ind the greatest number which is contained exactly .in 378, 462 
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nnd 693 ; And find the least fraction which, added to the sum of and 
f?, shall make the result an integer. 

3. In multiplication of decimals how do you determine the position 
of the decimal point in the product ? State the reason of the rule. 

4. Simplify (18 f- *009)” '016 ; and reduce £1. 13J. 6J^/. to the deci- 
mal of ;^3. 

5. Divide '00432 l:y 240 and 43200 by *024 ; and extract the square . 
root of '0002359296. 

6. Of what sum of money does the half exceed the fifth part by 
;f2l6? 

7. j 4 buys 200 shares in the G. I. P. Railway at Hi, oe-o each and 
wlien they arc i»ayinjj 2 pt-r cent., s(*lls them at R4160 each, and invest the 
])rocectls in the 4i per cent, (rovt-inment loan at 92. Rind the eflfect 
on his income. 

8. Find the value of 537 articles at ft3. "ja, 2 \p. each (by Piactice). 

9. What will 3650 rupees amount to in 4 years and 2 months at 
Hj. 6a. 8/. per cent. ])ei annum at simple interest ? In ^^hat time would 
a sum of money diuible itself at the above rate ? 

10. If a cubic foot of marble weigh 2^16 times as much as a cubic 
foot of water, find the wciglit of a block of marble 9 ft. 6 in. long, 2 ft. 3 in. 
broad and 2 ft. thick, siqiposing a cubic foot ol water to >vcigh looo or. 

11. The surface of a cube is 346*56 srpiare feet ; what is the length 
of an edge ? 


1861. 


I. Express in words 11603700160, and w-rite in Roman numeraN 
4960 and 10684. 


2. Multiply H1S7S. 13a. 8^. by 27, and find how many times Ri. 
cw. arc contained in R2. I2fl. 3J/. 

3. If 4 candies 2 maunds 7 seers of sugar cost R36. 3fl., what is the 
price of 3 maunds 14 seers ? 

4. A bankrupt pays 17J. in the pound ; how much docs he pay 
in R267. 6a. 8/. ? (Practice). 


'll «. 2 1 

5. s Reduce ' - - T 15} to its simplest form. 

a of ( 5 '+ 1 * 

Find a sum of money which shall be the same fraction of R61. 9a. 
that 2 cwl. 2 qr. lo lb. is of 36 cwt. 1 qr. 

6. Reduce 13a. 6,?^. lo the decimal of (i) Ri, (2) ftiooo and (3) 
R'oooox. 


Divide 1255 by 1*004 and hence deduce the quotient of ;2'55 by 1004 
and *0x2550 by 1004000. 

7. How is it that the value of a decimal fraction U not altered by 
adding on the right hand any number of ciphers ? 
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8 . What sum must j 4 heqiioalh to /? so that /? may recuive Rio^ooo 
clear, after dcducling a legacy duty of lo per cent. ? 

9. Find the simple and compvnind inlerost of £62^ in 2 years at 
4 per cent. 


1868 . 

I. What is the fuiKlaiivntal principle ift our 'sy^!.toul of Arillimetic ? 
Write the number three millions iour huiuked and fii'ly-tv\«) lliou-saiul one 
hundred sixty-seven in an algel)ra:cal form, uMiig a to ilenole ten. 

lIoflT would the Romans have wiitlen th- iiuinbers which arc expressed 
in our noialioii 19 iS, 1231, 1262, 1S62 ? 

Z Divide 31 by *524869 and •124869 by 31. fiive the /vasati of the 
rule for placing the dci irnal point in the (|iu)tient. 

3. The Hindu year consists of 365 «lays 6 hours 1 pj ininulcs, the 
Mahoniedan (jf 354 da>s S hours 48 minutes. Afier whal length ol lime 
would the acciiniulaled difference between them amoiinl to the tropical 
year of 365 daya 5 hours 48 rninuus 49*7 s».cond.> ? 

4. A hag coni lin.s a certain number of rupees, half as juany again 
Iwo-nnna pieces, and 4 tiin# ds many pv'^as, and ihe value of the whole 
is R3G0 ; find how many rupce>, how many two-anna i)iocos and how many 
pysas arc there ? 

5. How many times does + 11 - iV) ' onlain {? + J -■ i^) ? 

6. What decimal of i bushel 1 pint is ‘jnls of 3 gallons 2 pints ? 

7. Divide accmatcly '0324 by *36 and cMracM the scjuare root of the 
quotient to four figures. 

8. A creditor receives \ipon a debt of R3,270 a dividend of 9 annas 
2 pies in the rupee, and afterwards he receives a furiher dividend upon the 
deficiency of 3 annas 4 jiies in the lupce ; how much docs he receive on 
the whole i 

9. Kxtract tlic cube root of -fy to three places of decimals. 

10. Find the true present value of two sums cf Rxoo payable at the 
end of one y«.ar and two years respectively, money making 74 per cent, 
per annum. 

II. If mangoes be bought at the rate of seven for an anna, how must 
they be sold to gain 33 per cent. ? 

12. Four French feet arc equal to 1*3 metres, and 15 French ftet are 
equal to 16 English feet; how many metres are 27 English feet cquiva- 
R-nt to ? 


, 1803 . 

z. Explain the jirinciple of the Decimal System of Numeration. \Vrite 
down in words the number 40 loop. W'hat numVicr expressed in the 
Decimal .System, is identical with the number 4321, in which the base of 
the system of numeration is 12 ? 

2. Divide B;6 14^* 50* 4A 
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3. A barters some sugar, with B for flour which is worth zs. yi. per 

stone, but <tises a lalss sloiii-weiglit of 15J lb, ; what value shoulU D set 

Upon his Hour, that the exchange uiay be lair ? 

4. An annusil tax of Hz, 255 is laid upon a district containing four 
\illages — v/, L\ — and the rat*; to be paid by each of the villages 

//, and 6', is to the rate to be |iaid by D, as 3 to 2: what are the. 
annual payments due the villages? 

5. Explain the following terms — an r fraction^ d (ompoimd 

Jnution^ a niiAiu/ number. Add Jogother J of j oi a year, J ol 5 ^ 

and of J of 19?! luniri*. 

0 Divhie ■U0333S22 by ’1357. Reduce iSj. to the decimal f*f 
one pound. 

7. The aiv a of '.li ; i iiii/e surface of a poir! is 0 .v:i :s 2 roodi 15 poles ; 
tind to 3 places ol deciiuais, the number ol >ards in t)ic sitle ot a scpiare 
piece ol ground of v.(]i..il area. 

8. A mnn sells a bi#rsc lor H246 and loses 203- j^er ceiil. on what the 
horse cost him ; wliat wa.s the original cost ? 

9. Explain the diucronce between intrreU and discouni ; and find tiic 
•liscoiinl on £y)J, (i<. 8/. lUie 9 munlhs honee, at 4 per cent, per anmun. 

10. If the cairlnge of 150 fcot of \vo«)d, that weighs 3 hloncs per fool, 
H30 tor 40 uiile:>, how much will the carriage of 5^ teet ol wood, ihiU 

Wciglib 8 sKuus per loot, cost for 25 miles ? 

1804. 

1. r.xpK 'S in figure.v l 1 i 2 following «lislaucL*s In miles of s* one of the 
plants from the sim : — 

Thirty-seven millions (for Mercury). 

Sixty-nine millions (for Venus). 

Eour hundred nineiy-Jour millions (for Jupiter). 

Write down in words tlie numbers .signified by the following f.gures: — 
900300804, 6066060800S. 

2. Eind the greatest common iiicRsurc of tlie luiiubefs 12129 and 
300S1. Investigate whether the numbers 3714 ami zSi 5 have a common 
nieasurt^ or not. 

3. Express in the scale of 8, the number seven hundred and eighly- 
fbiir millions mice thousand aiul forty-two. 

4. To the sum, dilierence, and product of ; and f'l find a fourth 

proportional. • 

5. Find the sum, difference, product and ratio of the decimal numbers 
407 5 ‘3 2, and 1 80 42 1 5. Demonstrate the rule for pointing; the quotient 
in the division of (lecinial fractions.' 

‘6. The proportions used in making English gunpowder arc saU^rCtre 
75 parts, sulphur 10 parts, and charcoal 15 parts. How many pounds 
weight of each material are there in lo cwt. o' gunpower ? 

7. Extract the square root of II5'29735^’* 
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8. A, B and C form a Joint stock of R75000, of which R36000 arc 
rontr'huted by 1^30000 by B, and the rcmain<ler by C. * At the end 
of the year, the profit is found to be R16791. Required the shares of this 
which each i$ to receive, R800 a month being allowed as salary to C as 
acting partner. 

9. Calculate the interest on 4 lakhs of rupees* from the 23rd Novem- 
ber 1864 to the 25th May 1865 at 8 per cent, per annum. 

10. . If *12 iron bars, each 4 feet long, 3 inches broad and 2 inches 
thick, weigh 576 lb., how much will ii weigh, each 6 feet long, 4 inches 
broad and 3 inches thick ? 


1865 . 

1. Point and write in word.s, both according to the English and Inilian 
minieralions, Iho two numbers : — 

I234567^>S432I. 

' 5020040003060. 

2. Subtract R-45867- 12^. 6p. from R86325. 8a. 3/. How arc the 
numbers placed in subtraction ? 

3. If a room is 28 fc?et long, 20 feet wide, 13 feet high,- and l lie 
windows and doors take up half the walls, find ihc cost of papering at 
12a. a square yard. 

4. How many square feet are there in 57S pieces of (irey Domestics 
39 inches wide and 72 yards long ? and what is the price at ^l20. 14a. 
per piece ? 

5. Multiply l + i + { + J + ^ by lix ijx ij X iJ X ij. 

6. Reduce s\„ 3^, to decimals, 

7. If I sell R500, 4 per cents, at 93, and buy 5?j per cents, a: 109, 
what is the change in my income ? 

8. Divide a lakh of rupees between //, H and C, in lift proporli^^'O 
of 2, 3, 4, and the same amount between E and E in the \troportioi> 
of i and b 

9. If I sell 40 shares of R250 each in the Oriental Bank at 121 pe r 

cent, premium, how many shares of Ri,ooo each in the Madras Bank at 
72 per cent, premium can I buy ? and how much will be left ? * 

10. A person travelled 120 miles by railway at 15 miles an hour, 120 
by road at 8 miles an hour and 60 by bullock-cart at 2 miles an hoiir\ how 
long did he take ? 

•iX. Find the sc[iiare root of 173388 '96 and the cube root of 1860*867. 

• 1860 . 


i» Represent in figures : — 

Ninety-nine millions, ninety-nine thousand and ninety-nine. And by 
the old English method of numeration, eight billions, two hundred and 
seven thousand and five. 
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Point and write in words 31 968020907 S and 20090060002. The first 
according to' th»’ Indian meiliod and tho sf*rond according to the English 
method of Numeration. 

2 . Add together J of J and J+I.*-}!!, and explain v.’hy fractions 
must be reduced to a common denominator for the purpose of Addition- 
and Subtraction. 


(a) ^Yhat fraction must be divided by 5 to give a rpmtient {.J ? 

3. A person who has J of a mine sells y of his share for R 1,500 ; what 
U the value of his share and of the whole mine ? 

4* Explain why in reducing a fraction to a terminating decimal, the 
number of decimal places depends on the form of the denominator of the 
fraction and not on that of the numerator. 

5. Retlnrc 1 cwt. 3 qr. 5 lb. to ih^' deriir.al of 5 of a Ion. 

6. Perform the operalitjna indicated below : — 

(i) 47 03 -2 *876843. (ii) 5776 x2*o.>3. 

(iii) 62*5-125*125. (iv) 6*25 V *000125. 

(v) *^(2119-6816). 

7. Define the terms -Slocks, shares, consols. Slate somr of iho 
circumstances which affect tlieir valiu* in the market. 

How much stock can be purcha.scd by the transfer of R2000000 rnmi 
the 4 per cents, at 90, to the per ccnt.s. at no ; and what change would 
be e(Tccte«l in the income derived from the two investments ? 

8. Find, by Practice, the price of 549 yard.s at i8j. a yd. 

9. I bought cloth at 15^1- a yard and lost 5 per cent, in selling ; uhnt 
was it sold for ? 

10. lf.a |)erson owe Rioo payable in 2 montlis, and R750 payable in 
7 month.s, what is the ju.st lime for the }>aymcnl of the two debts ? 

* 1867 . 


1. Give a demonstrative example, illuslraliveof the following a.\iom : — 

If the divisor be increased a certain number of times, the quotient is 
diminished in the same degree ; but if the divisor be diminished the 
quotient is- increased. 

2. Define prints and iomposiie niiirtbers. Resolve 54180 into prime 
factor.s. 9 


3 - 


Reduce 




to its simplest form. 


•* 


4 Reduce f to a circulating decimal ; and find the fraction equivalent 
to 1 7016. 

S- Find the product by contracted multiplication of 72*49 and 10*87632 
'o three places of decimals, 

6. If J of a maund of sugar cost ftio, whaJ will J of a seer cost at the 
tame rate ? Give answer in annas as well as in rupees. 
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• 7. Explain direct and inverse proportions. 

8. 250 men are employed to work on a Railway cMiibankment, a mile 
And a hall' long, wliicli they are oxpLClod to finish in four weeks. Rut at 
the end ol" one week it is found that they have only finished 520 yards. 
How many more men must be engaged to finish it in the required lime ? 

9. What time must elapse between the time of placing R250 in the 
</OV«‘rnmerit Savings’ Rank and taking out the amount just as it goes ovt-r 
R3J0, supposing interest at 5 per cent per annum, compound interest ? 

10. In a school of 250 children, 4 1. per ccni. are learning Geography, 

36 per cent, are learning (Jrammar, 12 jver cent, c.innot read, and 4 per • 
cent, bavi, advanced a-> far as Algebra. What are the aciiial numbera 
of each ? 

7 ’oS 

11. ExUacl the s quare root <»f 6085, ^025 and - ^ . 

52 4 

12. Wlial ii the ro'.t of a marble slab, 5 ft. 3 in. loir;, 2 fl. S in. broad, 
and 4 in. thick at Ry. Sir. per cubic loot ? 

Wlut is the Weight of llu slab, one cubic foot weighing 170 lb. ? 

1868. 


1. Hjw many jard-^ of malting 2 fret 3 inches- wide will be reip ire* 
for a square room whose side is 18 feel 9 inches ? 

2. What will bi th ; coii of a Hill of Exchange on London for 
^^1364. 14,'.'. 6 tL at If. lojf/. p'.r rupee ^ 


2 X k 

3. Reduce ’ ’*’ J ” X (4 X Jd to iu simplest form. 

3 ' 9 

4. What is ihe dilfe 




5. If an ounce of gold be worth >f4'i8953, what is ihe. \aliie of 

•03753 lb. ? 

6. If owns ‘24 of a ship, and ^ the rest, and the dfrerence in the 

value of their shares U what is the value of the whole ship ? 

7. What suir must b?. invested in 54 per cent. Promissory Notes to 
produce a monthly income of R350 ? 

8. ,At what rate per cent, would Ri7,2O0 amount to Ri8,65o in 
5 years ? 

9. There are two schools, one containing 650 boys and the other 
340 boys; 5 per cent, of the lormcr are generally absent and /'S of the 

fatter ; what is the average attendihee in each ? 

10. If 8 per cent, be gained by selling 218 yards of cloth for £g 2 , 135., 
at what price per yard must it be sold sons to gain 17 per cent. ? 

1 1. If 400 men could do a piece of work in 3*4 days, how many men 
would do i of the same work in 13 days ? 

,X2. What is the value of a beam of limber whose length is 30 feet, 
l>readth 3! leet, and thiekne.ss 2I feet, at 31. 9^4 per cubic loot ? 

Ij* ' Find the cub2 root of *4. • 
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1809. 


1. Find Ihc G. C of 2231 and 4656 ; and ihc L. C. M, of 

4, 9, 16, ‘ 28, 42. • 

2. AtW together I, Vi, A, if- rJs- % 

3. Fiiiil tlm value of : — 

'+?i .33 ?. ^ . 

3 jr 9 ^ 1? ' 

, \/ 4 . Convert into vulgar fractions the decimals ‘ 015(525 aii-l ’01100476 
and reduce the results to tlv,dr lovvoal terms, 

5. Ked'jce RG. to the decimal of Rio. 4 .. 

* 6. the j-um of amou^ 4 P_T'>Oi1s in the proportion 

of 3 . 5 » 9. 


7- IfZ^4'42 auujimt to ^^530. ^s. in 5 years, what is ilie rate tier ctnt. 

of simple interest i ^ 

S. Find the amount of i.ooo in 6 jears, at 5 per rent, comixmnd 
interest. 


9. If 27 men take 15 days to mow 225 aeres of gras^, liow long will 
33 men take to mow 105 acres ? ' 

w^fo. A person lias Rioo.otX) .stoi k in (ito eininiml 4 \n r ei nts. ; he sidls 
out all his .stock at 92^, he then re-inve.sts the purchriSe jncuu y in Bank of 
Ikimbay Shares of R500 each, at R625, which jiay 6 pir cent, per annum ; 
find the alteration in his income. 

11. Find the square root of 3129361 and 434 027. ^ 

12. Show that the cube root of *637 is ’3. 


.1870, 

1. Write flown in figure .5 the following 

Six hundred and fifty-four thousand three hundred and twenty-three 
billions, four thousand and twenty-one millions, fifty ihoiusand three hiin- 
flrcd and one, 

Expre-ss in words the number 1327875430029 according to the Engli.sh 
and Hindu systems of numeration. 

2. find the value of 3j + 4Jd- ijjd 3AV both by vulgar fractions and 
decimals, and show that the two results coincide. 

3. Divide the clill'erence of 7i and gl by their sum, and multiply ih(% 
■quotient by } of 7 J. 

4. If an ounce of gold be Nvorlli ;C4’6o99 ; what is the valiv-’ of a bar 
of gold weighing 1 ’683 lb. ? 

5. If a family of 9 persons spend R4i^^ ® months, how' much will 

serve a family (living upo'n the same scale) of 24 persons for z6 months ? 

6. Three equal glasses are filled with a ‘iiixture of spirit and water ; 
Ihe proportion of spirit to water in each glass i.s as follows : in the first 
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glass as 2 ; 3, in tbq second glass as 3 : 4, and in the ihird as 4 : 5. The 
contents of the three glasses are tMiiptied into a single vessel ; what is the 
proportion of spirit and water in it ? 

7. A^Aiat are the weights of a sovereign and a shilling, the pound Troy 
of standard gold being coined into £4^. 14J. Sd., and the pound of silver 
into 66 shillings ? 

8. Find the interest on £21$. 12s. for 3 years 8 months and 10 days at 
4^ per cent, per annum. 

9. A ship worth R9,ooo being entirely lost, of which onc-foiirlh be 
longed to one-sixth to./f, and the remainder to C ; what loss will each * 

sustain, supposing R 5,400 of the ship were insured ? 

10. Extract the square roots to six places of decimals of ‘099 and 

of 3-3. 

11. How much slock in the 3 per cents, must I sell lu pay off a «lcht 
of ;f550, the price of the stock being 94 J-, and commis-^ion of J on ;^loo 
of stock being also taken into consideration ? 

1871 . 

1. The distance of the sun from the earth is ninety-one millions 
seven hundred and seventy-six thousand miles, and light travels from the 
former to the latter in seven minutes and fifty eight seconds ; find the velo- 
city of light per second. 

2. Find the G. C. M. of 441441 and S44372 and the L. C. M. of 7, 
II, 21, 63, 91, 99, 117, 143. 

3. Define a fraction, and prove that the value of a fraction is not 
r'tercd if we nuiliiply both its numerator and denominator by the same 
whole number. 

Bring cwt. to the fracixm of 

4}- tons. 

4. Slate and prove the rules for reducing terminating and circulating 
decimals into their equivalent vulgar fractions. 

Ex. *03125 and 729. 

Fin 1 the value of ‘03125 of ft2 + 729 of R3-,^.j+ 729 of R45. 

5. If 10 horses and 98 sheep can be kept 9 days for 37. 171. 6 d. 
what .sum will keep 45 horses and 216 sheep for 40 days supposing»5 horses 
to eat as much as 76 sheep ? 

« 6. If the par of exchange he two English shillings for the Indian rupee, 

but if an Indian bill of exchange for R540. I2a. be negotiated in IvOndon 
fcr jfst. ly. ; how much per cent, below par is the rate of exchange 2 

7. . Distinguish between interest and discount. The interest on^ a 
C^ain sum of money for three years is RS25, and the discount for the same 
time is 1^645, simple interest being reckoned in b6th cases. Find the rate 
per cent* per annum and the sum. . 

8. A person desires to paper his room with postage stamps : the room 
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is 14 feet 9 inches long, 9 feet 3 inches broad and 10, feel 6 inches high ; 
it contains two windows, each 54 feet by 4 feel and 3 doors each 6 feet by 
3 feet ; a postage stamp is |J inch long and j inch broad. P'ind the nnni* 
ber of postage stamps required to cover the room. 

9. A person invests 1,250 gold mohurs in the Government five pec 
cent, rupee stock at 105. The stock is converted siil)sft[uenily to 4J per 
Cents, at 95. P'iiul the difference in his income, each gold inohur being 
considered equivalent to K17. 

10. A certain number of persons agree to subscribe as many pics each 
• as there art; subscribers ; the whole subsciiption being R5}797. oa. 

How many subseribi-rs were theie. 


1873. 

X. Simplify : — 

« j « _ I 

f L I V ft 1 A 

J + \3iiS ^ icd + «l 

2. Find the value of *375 of a guinea + ‘54 of 8s. 3^/. + *027 of j^2. 155. 
and reduce the result to the fraction of a guinea and a half, 

3. A man owns of a ship and sells ■3571428 of his share ; what 
fraction of the ship does he still own ? 

4. If the income-tax be 6 pies in the rupee for the fir.^t half of the 
year and 3 per ctnt. in the second, what is the gross incoipe of a gentleman 
whose net annual receipts amount to R 1,454. la. ? 

5. Five men do '6006 of a piece of work in 2 ’12 hour.s, how long will 
6 boys take to finish it, it being known that 3 men and 7 boys have done 
the whole piece of work in 3 hours ? 

6. If the difference between the .simple and compound inlerst of a 
sum of money for 2 years at 5 per cent, be .^5. i8j, 9!^., find the sum. 

7. When the three per cents, were at 90, I found that by selling out 
and investing in the 4 per cents, at 95 I could improve my income by R243. 
What was the amount of my stock in the three per cents. ? 

8. A gardener plants an orchard with 5776 trees and arranges them 
so that the number of rows of trees equals the number of trees in each row. 
How many rows were theie ? 

9. How many seconds will a train 184 feel in b ngth, travelling at the 
rate of 7^1 miles an hour, take in passing another train 223 ieet long, pro- 
ceeding in the same direction at the rate of 16 miles an hour ? 

10. Find the cube root of 1879080904, 

1674. 

I. Simplify the fraction 

of 1^0^ A 

i-j oiA-AofiS^-iVofi* 

a. Divide 8'o64 by { '84^+ V I • 
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3. A man owns of a houso, and sells ‘1351 ol his share ; wliat frac- 
tion of the house does he still own ? 

4. In a subscription list one-half of the subscriptions are a guinea-each, * 
one-ihircl a haU'-guinfa each, an 1 the 5 shilling sul)Scriptions which com- 
plete the list ninounl to ;£'i2 ; find the v\holc amount subscribed. 

5. If the work clone by a man, a woman and a child be in the ralic^ 
of 3, 2, I, and there be in* a faclory 24 men, *20 women and 16 chklren, 
whose weekly wag'*s amount to RzO-t ; what will be the yearly wages of 
27 men, 40 women, and 15 children ? . 

0. Th.-i debts of a bankrupt amount to ;^ 2 i 34 . ioj. 67., ai»l hi^ a<‘';ets • 

consist ol property v/orih ;f9i6. 15.'. 4'/., and an unvli.-.coiinted bill 01^4513 
due 4 monlh"! hence, liintjl.; interest bJng reckoned at 4 per coiil. How 
iiiurh in the pound c.in he jiay his creditors ?. 

7. A merchant buys 4,000 maiinds 01 rice, one- lift h of which he sells 
at a gain of live per rent., one-for.rih at a gain of ten per rent., one hall 
at a gain of iwelve per cent., and the ri-maindc r at a gain of sixteen per 
cent. If hr h:^] suhl ihe whole at a g.riii ol eleven [ler rent., he wonM 
have made R72S more. What was the cost of itn; rice i)er maurul ? 

8. The shar«'S in a banking concern arc Riooo each, f<426. lo-Icr. 
are only paid up, and the shares arc quoted in the market at R 4 t)C). Tin 
dividend is H7i per share Jiuarterly. A gcrilloman holds 100 original 
shares. Kind what inlerext he makes p^r ccni. ; and what he would makt* 
and how much p r cent , if lie sold out an l invested in 4 ppr rent, (lovein- 
nuMit slock at ]iar, 

9. jI and B are the termini of .a Railway I44 miles long. -A 
train slaits from B al 9 h. o ni. : another fast train, iravt lling at the saint 
rate, start.^ Ironi A at 10 h. o m. A slow liaiii starts from/.! at 10 h, 20 ni. ; 
the fas! irain Ironi A meets the other la.st tiain at ii h. 30 m. . and the* 
slow train at 12 h. 32 m. ; fim! the rales at which the trains travelleil. 

10. Arrange in order of magnitiulc : — 

e( 50 ). V( 344 ). V( 2402 )- 

1876. 

1. Write out in words the following expressions : — 

(n) 8271096. [b) 9032804. 

« (c) 319080259417. ( 7 ) 8004640. 

2 . What is the rule for the addition of concrete numbers ? Add to- 
gether 17 miles, 3 furlontrs, 19 poles, 28 yard.s, 2 feet, lo inches ; 4 miles, 

3 furlongs, 8 jwdes, 7 yards, 2 feet and 9 inches, 

3. . Ex4plain what is m/ant by the following words and give cxmples : — 

Measure^ MuUipU. Greatest Common Mea^nr:^ and Least Commots 

Multipie- 

4. HoW many acres are contained in< thiec countries, of which the 

first comp^^^ ^723100 square miles, the second 12342, and the third 
89704 $9We miles ? . . j ‘ . ‘ 
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5. Diviilo 5 of J of 3 of 42 b> the Mim of 2J and 4]. 

6. ^Vhat ar.; (pnlimted fractions^ and whrn do you make* use of them ? 

Find three fractions approximating to iJ-J. 

7. I'ind the product of 17 '3^2 and *579 h') three places 'Jeciinal>, by 
the rule of conlracled Multiplication. 

S. What sum-will discharge a debt of R7,200 due a year and a half 
hence at 4 per coni, tier annum ? 

9. Find the squ.are root of 745*20 and the cube root of 3276S. 

• 10. Dl*de a guinea between C\ /), so that ii s <^hare is J more 

than v/'s, C\ j more th.an //’s and D'^ J more than C*‘.s. 

11. How iiiuch stock can be purchased by tlu- transfer of R-2000o 
stock from the 3 per cents, at 90 to 3’ per cents, at 90 : and what chan;»v 
will be cflccied in income by it ? 

12. K'*quired l1i«‘ number of sqiiarv* feet tlierc arc in a {liece nfsla'e 
2l feel J in. in lengih, and jJ feet ! in. in width. 

1877. 

1. Define tlu‘ arithmetical terms: — fiofafion^ itumcralion, uni/, in/.yrr, 

fraction, ahurtu/, conoe/t'. Can you (i) niuliiply ovaieri.te number^ lo- 
gelhet ? (21 <livu!e a concrete number by a ct nciele numlier ? exam- 

ples to illustrate the nriluie of .such operaliono. 

2. Two men A and /> .start together, and when A has gone a inilis 


1 T 0 .j. I 

B ha^ gone ao„ ‘r—'I <^f 7^? 

5 i' i 3 

mile : which is in advance of the* other ? 



I - 1 of 




of 


a 


3. F.'t])rf;s« the dilVerence between *378 of 13;. lo]i/. and ■37«^’ .d [o.r. 
Gd, ns a fraction of 

•426 of ^ of of- *'t' ^ I*'** of^i. I7i. M. 

-08 -735 1 1 -I ' 

4. A lb. of lea and 3 lb. of sugar coat R3, but if sugar rose 50 per 
cent, and tea 10 per cent, they would cost R3. S^i. ; find the prices per lli. 
of tea and sugar. 

5. The circumfere nces of the wheels of a carriage are feel and 

8,Jj, feet ; what is the /east di.stance in which both wht*cls will iimuUane- 
ouslv complete an integral number of revolutions ? ITovv often will ihe^ 
lowest points of the two wheeH at starting touch the gioimd together in 
10 miles ? ’ 

6. .4, /? and C rent a field for R2,<S7S. A puls in 12 horses for 5. 
months nnd 45 sheep for 3 months ; S pvtis in 15 o\^ n for 6 month-s- anti 
54 sheep for two months ; C puts in 6 horses and 48 oxen for 3.' month.s. 
Now, 4 Dorses and 3 sheep together eat as much as 5 o.'cen and i horse, 
.and 2, oxen eat as much as 7 vsheep ; how much of the rent should Ay By t\ 
pay respectively- ? 
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7. Whfvt sum of money will amount to 699/. I3;.*2‘4i/. in 2 yc«irs 
Tockoning compouncl interest for the first year at 4 per cent, and for the 
second 3^ per cent, per annum ? 

S. A person finds that if he invest a certain sum in railway shares 
paying t>eT share when the ;£too share is at /^ 132 , he will obtain £\o, 
i6j. a year more fur his money than if he invest in 3 per cent, consols at 
'93. What sum has he to invest ? 

9. Find the value of ^/( -00139876) - V( ’000030664297). 
io. A man near* the sea-shore, sees the flash of a gun fired from a 

vessel steaming directly towards him, and hears the report lie* 
then walks towards the ship at the rate of 3 miles an hour, and sees a 
second flash 5 minutes after the first, and immediately stops ; the report 
itdlows in io"'5. Find l he rale of the ship, the velocity of sound being 
1,200 feet per second. 


1878. 


1. Seven men find a lump gf gold weighing 13 lb. jeS oz. Troy. 
What will be each man’s share, supposing gold to be worth ;^3. 17J. lojff. 
[H;r ounce ? 

2. Simplify 


1 * 


I- A. I? Si 
3r6i 



4-4 " 3i/ 


Find the value of 

'3^7 i6f. +6J of J J of 7r. + /t of i</. 


4. What is the length of the edge of a cubical cistern which contains 
as much as a rectangular one whose edges are 154 ft. ll in,, 70 ft. 7 in., 
and 53 ft. I in. ? 


5. In i86i three towns had populations of 17650, 19606, 1S760, 
respectively. In 1871 the population of the first had decreased 18 per 
■cent., that of the second had increased 22 per cent., while the population 
of the third had increased by 4690 ; find the change per cent, in the popu- 
lation of the third town. 

6. A bankrupt has goods worth ft97So ; and had they realised their 
full value, his creditors would have received 13a. in the rupee ; but fths 
were sold at 17-5 per cent., and the. remainder at 2375 per cent,, below 
their value. What sum did the goods fe'tch) and what dividend was paid ? 

7. What sum will amount to /iiSQi. 13^. 2'T6r/. in 3 years at com- 
*poiitKl interest ; the interest for the first, second and third years being 3, 

• and 1 per cent, respectively ? 

8. Flhd the true discount on £ 2 ,yy) due two years hence-at 4^ per 

9. If 4 men earn as much in a day .as 7 women, and one woman as 

mdeh al^a boy4 and if 6 mehr zo women and U.boys working together 
for 8 £22, what will be the earnings of 8 men and 6 women 

workh^ta^hei for todays? , 
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lo. A person having a certain sum of money to invest, finds that 
an investment in a railway stock bearing live per cent, interest at 117^ 
will yield him £2g mors annually than an investment in the 3 pet cents, 
at 92^. How much money has he to invest ? 


1879-BO. 


1. Add the following numbers : — Eighty-four thousand three hundred 
and one ; nine hundred and thirty-three thousand ; forty-seven millions 
six thousand three hundred ; and a subtract from the result two millions 
eighty-one thousand and eighty. 

2. Explain the terms Measttre^ common measure and greatest comjuon 
measure^ and prove that every common measure of dividend and divisor 
is a measure of the remainder. 

3. Find the value of -45 of 35. 9 -r '257 of ;^ii. 55. 6<^+ -3125 


4. 


Fin<l the value of 


J 

r 94 


and al.-vo of 4 -i- J - 


If by selling wine at R6 pet gallon I lose 25 per cent., at what 
price must I sell it to gain 25 per cent. ? 

6.' A person Ujitows ;ti30 on the 5ih of March, anvl pays back ^132 
loj. 6 ({. on the iSlh October ; find the rate ol interest charged. 


1880-81. 


z. Simplify the following expressions : — 


2 + 


1 



4i?_2:3 

5*34ii 


87S' 


and add together the results. 


2. Three boys agree to start together and run, until ali come to- 
gether again, round a circular court 15 yards in circumference. One runs 
at the rale of six, the second seven, and the third eight, miles an hour. In 
how many seconds will the race end ? 

3. If three soldiers or 10 coolies can dig 155 cubic feet of earth in 
5 days, how many coolies must be employed to as.siat 7 soldiers in remov- 
ing 600 cubic feet of earth so as to gel it done in 4 days ? 

4. In what lime will ft 2,250 amount to R2,5b5 at 7 per cent, per 
annum*? 


5. A merchant sells a lakh of rupees out oj the four per cents, at 
■discount, and invests the proceeds While exchange is at 2s. i. 7 . in the three 
per cent, consols al 96. What income does he derive therefrom ? 

' 1881 . 82 , ^ 

1. If the income-tax be in the pound in the first half of the year, 
and 34df. in the second, what is the net income of a gentleman whose gross 
annual receipts are i 5 v-- toj. 6(4 ? 

C« A. 26 
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2. A passenger train going 41 miles an hour, and 43 X feet long, over- 
takes a goods train on a parallel line of rails. The goods train is going 
28 miles an hour, and is 713 feet long. IIow long docs the passenger train, 
take in passing the other ? 

3. Find the cost of painting the outside ol a cubical box whose edge 
is 3'5 feet, at I’J shillings per square 3Mrd. 

4. A person invests 8:48,000 in the 4 per cent.^. at 80, and at the end 
of each year invests the dividend, which becomes due, in the same stock ; 
supposing the funds to remain at 80 for 3,year.s find hia dividend at the 
end of the third year. 

5. I>cfine Discount. If the discount on 82,261 .5.4 clue at the end 

of a year and a half be Rt 28, what b the raii: of iiiLcrcst ? 

6. Find the square root of ^ and the cubic root of 423564751. 


1882 - 83 . 

1. F'ind the value o*" ‘59687 5, ami reduce 11 poles 4 yards 4J inchc- 

to the decimal of one mile. 

2. A railway pass<'ngfT counts the telegraph posts on the line ns he 
{msses th' rn. II they are 5S sard.s apart and the train is gidng 48 miles 
per hour, how many will bo pass ]Kr minute ? 

3. Three men c.in < 1 () as much work .n-S ft\c boys ; th(‘ wages of three 
boys are (<jual to those of two im-n. A work wldcli 40 boV' and 15 
men arc employed lakes 8 werk.'* and co^ts ;^350 ; how long would it take 
if 20 boys and 20 iiR-n were eni})lo)C'd, and how much woulil it cn-t ? 

4. What »um will amount to ;^543i. 15J. niff, in 6 }car.s at 4J pei 
cent, simple interest ? 

5. The sides of two squares contain 77 yaids i foot 0 inches j.ul 7 
yards 2 leet 4 inches respectively ; find ' the side of a square who."!.- area is 

"equal to ilv; sum of the areas of the two squares. 

1883 - 84 . 

1. (a) Exjircss in figures: — Sixteen hilliniis, i'eventydive millioiis, 

forty thousand ami two. 

{u) Simplify the c-xpre.-tsion — 



• (t) Find the value <rf 375 c>f S'- Off. + 5’05 of i.r. S'/. + 5‘07 

of 7 j. 6 (f'h 3*135 of £2. IS. ^fi. 

2. At the examination of a school of the children were presented i:i 
the 6th standard, { in the 5th .slandard, \ in the 4tli, in the 3rd, J in the 
2nd, and the remainder 107 in the ist standard ; how many were presented 
aitogeihef, and how many in each of the other standards ? 

3. In a bicycle race of two miles over a circular course of i furlong^ 
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Ihc winner in his last rouml overtook the second at a point in his fifteenth 
round. Theif paces were as 159 to 149. At what distance was this point 
from the winning post ? 

4. Find the expense.^ of an excursion, which includes 5782 miles of 
railway at j'V. per mile, 517 iiiiles of carriage at lO.W. per mile, 57 days 
of hotel keep at 141. yL per day, allowing 5 guineas for extras. 

5. l^ividc; 1'04 by '000078125 and prove your result by vulgar frac- 
tions. Find the .square root ot 8558-3025 and the cube root of 7 53 '571.- 


1884 - 86 . 

1. Uedure to a vulgar iruction '428571. Divi le 3nr6 by 416. Find 
the value of *475 of /l -{- *42 of ll. 17^. 0^. 

2. A merchant buys 1260 inaiuuls of corn, ruK'-fifib of which he selI.-> 
at a gain of 5 per cent , oiie-thiril at a gain of S p rci’Ui., u'v! ili • reinaiii- 
der at a gain ot 12 ner c 'nt. It li! hail sold the whole at a gain of 10 per 
Cent-, h- would have <>bi.u!\ed j^22. 13^. in ‘re. VVluu was til* c ).>l price 
pc 1 iiiannd ? 

5, A room, 10 It. b in. high, 22 ft. long an 1 it M. bro.il, is painted 
u|)»oon«. third ot ilu; h -sglu ansi the ivuiaining tvvo-ihirds pap-’r^d. The 
painting isS clKirgcil at 7 b/. pi Mpinre 'jam’ll* th‘ paper costs 5J. 2/ ]vr 
>r(uaie yard, and th'' work <if jnpering is chargecl at 2 ti. per sr|,iaro 
)ard. How much will the wlnde i*osi ainsiuni to .■* 

4. A p.Tsim s.’lis out 5S50 four p .t c*. nt slock at 104 and invests 
ihe procec'ls in anoiii r >P»ek at 143. ll the divid nd on this l)e 3'| piT 
cent., what wdl he llie change in his mcoim* } 

5. What must h • ih * r.lte of inten-st in ordei that ilu* ui^cojnt on 
7^' 7.' piiyable ai iU ■ eiiil oi 3 yc-iiT moy bs' ;^ti. lor. i 

1885 - 86 . 


•ll_.fi f)-- 't 

I. lOediice of 2 guinea^H’ y ol of 4 crowns - 

24 + C »4>:3 

<if to lhi‘ ilociiii.U of f h.iH-i;uin.;a'. aiii) prove Ihi! ^ 
than I’j and lc.«s than .J. 


IV 

is gi\ iiiev 


2. A man coiitracl'> to pi^rform a piec'^ of- v;ork in 30 days an«l imme- 
diately employs 25 men on it ; .it the eiul of 2.|. da)s the work is only halt 
clone., IIow many bt/y.s .ihoidd be given to assist them that the contract 
may bo luirdled, each boy woiking iw'o-fifihs as much as each man ? 

3. A person lniy.s So t ms of coal, and alter selling tlnm again at ijr. 
(>(i. * per sack finds that he has gained \ had he sold them lor i.t. 41'. 
per sac.k he would have lost £G, Find the weight of each .sack and the 
cost price, per ton. 

4. A field ol 7 acre.s is sown with wheat, hurley and maize, the a^e.'^.'^ 
of the crops being respcclivtdy a.s 44:34:44- the values ol an acre 
of each he also re.spectively in the same la'ios, and an acre of wheal be 
worth what is the wotth of nil the crops in the field ? 



404 


ARITHMETIC 


5, If the three per cents, are at 92} and the four per cents, at 123J, 

‘ in which should one invest ? And how much is one investing when the 
difference in income is a shilling ? 

1880-87. 

1. Explain carefully the meaning of prime nwnbcr^ factor^ divisor^ 
measure, multiple. 

Resolve 5005 into its prime factors. 

Add together as decimals 8*138, 14*65651, *20568963. 

2. The circumference of the forewheel of a carriage is 65 feet and that 
of the hind wheel is 12-} feel, flow many feet must the carriage pass over 
before the wheels shall have made a complete number of revolutions ? 

3. A vessel is filled with a liquid, 3 parts of which arc water and 
5 parts syrup. Plow much of the mixture must be drawn off and replaced 
with water so that the mixture may be half water and half syrup ? 

4. (i) The surface of a cube is 308 ‘16 square feet. Hnd the length 
of its edge. 

(ii) Extract the cube root of 45*698 to four places of decimals. 

5. If the price of gold be ^3. loj. IoJ^/. an ounce and a cubic inch of 
gold weigh 10 ounces, what is tne price of the gold that would be required 
to gild a dome whose surface is 5000 squa'-e feet, the thickness of the gold 
gilding being *0002 of an inch ? 

6. A person invests in 4 per cent. Government paper so as to receive 
4 per cent, clear when the income-tax is 5 pies in the rupee. What per- 
centage will be received if the tax be increased to 7 pies the rupee. 


1887-88. 

2. If 9 Ih. of rice cost as much as 4 lb. of sugar, and 14 lb. of sugar 
arc worth as much as xj lb. of tea, and 2 lb. of tea are worth 5 lb. of 
coffee, find the cost of 11 lb. of coffee if 2} lb. of rice cost 6Jr/. 

3. If ft 165. 14a. and i/j/. be the discount of a debt of R2820, simple 
interest being at the rate of 3i per cenL, how many months before due 
was the debt paid ? 

‘ 4. The price of gold is £,1. 17 s. lo^d. per 0/.. ; a composition of gold 
and silver weighing 18 lb. is worth £6^7. yj., but if the proportions of 
gold and sUver were interchanged, it would be worth only £2^g, is. 
find the proportion of gold and silver in the composition, and the price 
of silver per 02. 

5. By selling 4 dozen mangoes for 13 rupees, it was found that ^ths 
of the outlay was gained ; what ought th^ reiaU price per mango to have 
been in order to have gained 60 per cent, ? 
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1889 - 90 . 

1. Si«,pHry:- 

i-,Vof -f'S+iof- — 

I ‘UaSs? of ia\,J 

2. A rectangular cistern, whose length is equal to its breadth, is 5^ 
feet deep and contains 5 tons of water. If a cubic ft ot of water weighs 
ICXX) ounces, find the dimensions of the cistern. 

3. At Bt and C can walk at the rate of 3, 4, 5 miics an hour ; they 
start from Poona at i, 2, 3 o’clock respectively; when B catches A, B 

sends him back with a message to C ; when will C gel the message ? 

4. If I borrow money at 3 per cent, per annum, interest payable 
yearly, and lend it immediately at 5 per cent, per annum, interest payable 
half-yearly (receiving comiKnind interest for the second half-year), and 
gain thereby at the end of the year R660 ; what was the sum of money 
which I borrowed ? 


5. A person buys tea at 6 annas per sfer iuid also some at 4 annas per 
seer. In what proportions must he mix Ihen^so that by selling the mixture 
at 51 “ annas per seer he may gain ^o-jHir, cent.^'ipn \each seer sold ? 


I. Simplify 




7:1 of 1V.1 + 8 of B 

'' sw'o» ira-m Of is' 


3'6428s7i -(•009933 f 'oioa- •000123 ).-^g 
'^34l744“ 1/^6635^ 


2. Two passengers have together 5 cwt. of luggage and are charged 
for the excess above the weights allowed 2c/, and qy. lO/f. rospeciively ; 
but if the luggage had all belonged to one of them he would have been 
charged 19J. 2 //. How much luggage is each passenger allowed to carry 
free of charge, and how much luggage had each passenger ? 

3. Two clocks A and B, wbo^c- rales are uniform, at noon yesterday 
indicated ii hrs. 55 min. a. m. and oh. 2 m. r. M. respectively. A indi- 
cated the correct lime at 9 r. M. yesterday and ^ at 6 A. M. this morning. 
When did A and B last agree and what lime did they then indicate ? 

4. * A person borrows two equal sums of money at the same time at 

5 per cent, and 3} per cent, simple interest respectively, and finds that if 
he repays the former sum with interest on a certain date a year before the 
latter, he will have to pay in' each case the same amount, v/'s, R736. 
Find the amounts borrowed. • 


1892 - 98 . 

What decimal of a rupee is -964 P*® ? Find the value of *97625 

■fi-iofj A of J+iof S 
A+Aof3i-Uof«-i) 94-11“ * 


I* 

rupee. 

• Simplify 
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2. How long will two oxamlncrs, working 8 hours a clay, take lo look 
over the answers lo this paper, if Jour examiners, working 5 hours a clay, 
can <lo it in S clays ? 

3. On a river, is intermediattMo and cfiuidistant from J and C; 
a boat can go from A lo A, and back, in 5 hours 15 minulL’s, andefroni 
A to C in 7 hours ; how long would it lake 10 go from C lo A ? 

4 . What income will a reiired oflicer ol)iain in Kngland, from one 

lakh c^f rupees, Indian Government 4^ per cent, bemds. when J<ir drawing 
and remilting ii, his agents in India charge him 3 per cent., and cxcdiange 
is at ij. 2 l(f, for the rupee ? * 

5. Three equal gla.sses arc filled wiih a mixture of spirits and water, 
the proportion of spirits to water in each gla<.9 being as follows : In the 
first glass as 2 : 3, in the second 3 : 4, and in the third 4 ; 5. The contents 
of the three glasses are poured into a .'single vessel ; whai is the proportion 
of spirits to water in it ? 


1893 - 94 . 


(.St/ ifi the Mojmsit). 

1. Divide each of the numbers 2,572,125 and 4.061,250 by 125 ; and 
express as a decimal the first quotient divided by the second. 

2. P'ind, by Practice, the value of 5 yd. 22 J in. at £2. jj. 2/6 
a yard. 

3. If the carriage of 2 cwi. j qr. and 18 lb. of goods, r/)r 56 inile.s, 
bi». £\. IS., what weight can be carried at the same r.ite, 200 inile.s for 

y- 4 </- 

4 . A man invents ;£' 3 ,qoo in the; 5 per cent.'*. If after deducting an 
income-tax of 8-6 in the p»ound, the man's clear income is ;fJ7.^. what 
is the price of the 5 pet cenU. ? 

5. A cistern !.-> filled by two taps A and /? in 4 hours and 6 hours 
respectively, and is emptied by a waste pipe C in 3 hours. When Iho 
cistern is half full, A and B are closed, and C is opened ; after one hour, 
B is turned on ; and after half an hour more, A is tiuneil on. In what 
lime after C is first opened, does the cistern bocoine full ? 

6. A person Vmys two kinds of lea, at 5.?. a lb. and ti. a lb. respective- 
ly ; and after mixing them he sells the mixture at 6 s. Off. a lb., thereby 
gaining 17 per cent. In what proixirtion cioc.s he mix them ? 


1893 - 94 . 


{Set in Bprnbay), 

I. Redfice to their simplest forms : — 

3. Pindv by Piaclice, ihe value of 9 cwt. 3 qr. 34 lb. at y. id. 
per cwt. 
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3. If 40 nii^n, 60 womon or 80 children ran do a work in 6 nionlhs' in 
vvhal linn; will 10 nn.*n, lO women, ana 10 children do onc-lhird ot ihc 
work ? 

4. A person invesled ;fi,ooo in the 3 per eenl^. at 90J ; Init the 
l)rice risincr lo 91J, he sold out, an«l invested the proceeds in th" nci 
I'enis. at 97 J ; find the increase in hi^ income. 

5. A cisiorn can he filled hy two pipes. .1 .iml /^, in 12 minutes and 
14 niiimtes, n sper.iively, an<l can be emptied by a third, c*, in S minutes. 
If all the laps ))»• turned on at ihd same inoinent, wliai part of the cistern 
will remain iinlilK-d at the <'nd of 7 iiiiniUes ? 

6. Two clocks p<jint to 2 o’clock at (he same instant on the afternoon 
ol 251I1 April ; on<* loses 7 seconds, ami the other gains S seconds, in 24 
hours; when will one he half an hour helon; the other, and what lime 
will each el<)Civ lii 'ii -hew .■* 


1894 95 . 

1. When the luimbfr rrpreseiiiing the year is a muliiplo of four, it is 
a leap year, consisting ol 306 days, e.vcept wh-Mi this number in a multiple 
of loj, in wliicli case it is an ordinary year, consi-iing of 365 days, but 
when the number is a multiple of 400, it is again a leap year ; rm this 
supposition, calculate the number (^f days from the hrsl January 1495 to 
31st December 1891, both days inclu.avc. 

2. .\ scln)ol of boys and girls consists ol 45 5 children ; the number 
lepvesenting the boys '52 of the nuinbii of the girls. IIow many boys 
were there ? 

3. Two-third.s of a certain number of ]>oor peri-on.s received 1 .. 6Y. 
e.ich, and Ihe rest 2'. 6^. each ; the whole sum spent being £2. 15J., how 
nmny ptjor per>ion> were there ^ 

4. If 3 men and 5 women do a piece of work in 8 days, which 2 men 
and 7 children can do in 12 days, liiiil how long 13 m.n, 14 chiKlfcn and 
15 women will lake to do it. 

5. -7 sells .a house to f<jr R4860, thereby losing 19 per cent. ; B 
sells it to C at a price which woiikl have given A 17 per ceni. profu. Kind 
B\ gain. 

6. The compound interest on one rupee is one quarter of a rupee at 
the end of three years ; find the rale (ler cent, per annum, correct to two 
places of decimals ; and calculate exactly the compound interest at ihi 
end oT 9 years. 


IV. TIIK PUNJAP. UNIVERSITY. ENTRANCE IWrERS. 

1876 . * 

1. Write in ligrres one million, ten thousand and one. Subtract 
397 from 1,163 and explain the process. 

2. Shew that when any number is divided by nine the remainder is 
Xh'i sam; as when the sum of the digits is divided by nine. 
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3. State the rules for the multiplication and division of vulgar frac* 
tions. What is a complex fraction ? and simplify. 

4. What is the value of ’3375 of an acre ? 

Reduce loj. 4^/. to the decimal of two guineas. 

5* find the hqu?je root of 9,98,001 and that of 3’i4i59 to three places 

of decimals. 

6. If five pumps each having a length of stroke of 3 feet, working 
15 hours a day for 5 (lays, empty the water out of a mine; how many 
pumps with a length of stroke of aj feet, working lo hours a day for 
12 days, will be ref|uired to empty the same mine ; the strokes of the 
former pumps being performed four limes as fast as those of the other ? 

1876. 

1. How many revolutions will a carl w'hcel of thre'i; feet six inches 
diameter make in going a dislani'e of 6 miles, the ratio of the diameter of 
a circle to iis circunifen nee being given as i : 3 141 59- 

2. A ’piece of land mea.suring 48 ghiimas 3 kanals and 17 marlas of 
which 39 ghiimas 4 kanals and 17 mailas arc cultivated and the rest 
uncultivated is soM at Ihe rale of R75/'a ghuma for cultivated and R3';/-a 
ghuiiia for uncultivated land. Wliat is lh<* price of the whole ? 

3. The revenue of a village conlaii.mg I 5 , 75 f> of cultivated land 
is assessed at 13 annas an acre. What will the local rale of 6J pci cent, 
on the land revenue payable by the village amount to ? 

4. A bania purchases 1,526 maunds of grain at 3G seers for a rupee. 
He sells one half at 26 .scer< the rupee ; at what rate must he sell the 
remainder so as to cle.ar 50 per cent, on the transaction ? 

5. Find the interest on 24,485 rupees for i year and 131 days at 12 
' per cent, per annum. 

6. A man hires a workman on this condition that for every day he 

worked he should get one rupc’e but that for ev(‘ry day he was absent he 
should be fined 12 annas. When 356 days were ])ast the workman w'as 
to receive How many days had he worked ? 

1877. 

• 

1. If a pound of pure silver be worth 62 shillings, the shilling con- 

ta^ing 222 parts of pure silver in 240, what will be the value in shillings 
of a rupee weighing 180 grains, the rupee containing 979 of pure 

silver in 1,000 ? 

ft 

2. (fl) How much is *0125 ^ ^^7 • 

(d) Find the value of 3 i + 4 jr+ + 

Express the result both as vulgar and decimal fraction, 

3. Divide *10724 by *003x25 and extract the square root of the result 
to 3 places. 
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4 (a) What sum at simple interest will amount to R6,ooo in 6 years- 
at 4 per cent, per annum ? 

(/j) How much Government paper of the six per. cent, can be 
bought for R500 when the funds arc at 94 and what dividend will be got. 
on it yearly ? 


1878 . 

1. If 135 rupees 4 annas be diifided equally amongst 24 persons what 
will each receive ? 

2. Define a vulgar fraction, lly how much docs the difference of 
and fall short of their uuni ? ICxpress the defect as a decimal of 7. 

3. (a) Subtract '03 fiom 03 and divide the result by 'lo^. 

(Hf) Shew that ~ '14159 nearly. 

7 + V. 

4. A room whoac hvMght is ii feet and length twice its breadth, lakc.s 
143 yards of paper 2 feet wide for its four walls ; how much carpet will it 
require ? 

5. At what rate (simple interest) will 1,300 rupec.s amount to 1,381 
rupees 4 annas in 15 moiuhs ? 

6. Kind the square root of *1 to 3 places of decimal. What number 
has ’01 for its s»juare root ? 


1879. 


I. (tf) Show by an example that if the numerator and denominator 
of a fraction be <livided by the same number, the value of the fraction iS' 
not altered, (d) Reduce to their lowest terms and JfJ.} and express 
their difference in decimal form. 


2. Simplify 




3. One cubic inch of water weighs 253*17 grains, while one cubic 
inch of air ’31 grain ; tfmd the n\^bcr of cubic inches of water (to three 
places of decimals) that would be equivalent ti; one cubic foot of air. 

4. (a) What portion of ^34. Stz. is of { of ^50 of RtoJ ? 

[ 6 ) Find (accurately to 4 places of decimals) the square root of 'ooi. 

5. A rectangular field measures 6 acres and 960 yards ; its length is 
3 times its breadth ; find the distance between the diagonal angles. 


188L . . 

1. Distinguish between a vulgar fraction and a decimal fraction and 
show how to reduce one to the other. 

2. Divide 4he continued product of '021, *0021 and 210 by that of 
‘14 and ^'007 ; and extract Ihe square root of 5 005 to four places of deci- 
mals. 
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3. Exprcs*? ^ ^ , of a rupee lo the decimal of a guinea (-ftioi). 

27 H- 3 of -3 

4. A person withdrew R 5,000 from a hank, which paid him interest 
at 55 pyr cent, and invested the money in the 6 per cent. Municipal Deben- 
ture ar 103^. Kind the change in his income. 


1883. 


I. (<0 Divhle the differi^nce of ‘4607 and ‘00809 W difference 
of 6 U and si 55. 


(A) l’r»)ve that ia greater than J ami less tli.ui J- 


2. Divide J Ijd-i 1 3 + i( 3 +i 5 ) } ] '125. 

3. (rf) She^^ that tho value of a decimal is not altered by adding 
ciphers to the right hand side. 

(^) Kind the value of 7 ‘57 x ‘36 - 2 ‘345 in vulgar fraction, 

4. A railw.iy train having travelled at of its proper speed reaches 
its journey’s end 2j hours bchiml lime 5 in what lime should the journey 
liave been done ? 


5. Kive hundred boys are distributed in three houses ; the smallest 
house contains .»'. of the whole number and the largest contains of the 
smallest : what is the ntimber in each ? 


6. A person jroalises fti855(X) by selling his 3.5 per cent, slock at 92J. 
lie inveais one-firih ol the realised money in the 4 per cents, at 96 ami 
the renjainder in 3 per cents, at 90. What is th«! dilTerence in his income 
by this transaction ? 


1884. 


1. Multiply and <livide R 525 by R25, if you ihink the operations 
possible, (live your reasons. 

2. Slate and explain the rules for in^^Uiplying and dividing one decimal 
number by another; exemplify by nuihiplying ‘0256 by 105 and '105 
siiccesivdy, and dividing the results by *00105. 


3. Simplify 


4 _ 
7 S 



7 

8 


f I000‘20001 

4. Extract the square root of ' . 

^ * 1000 

5. Kind by practice the value of 45 md* 23 sr. and lo ch. of grain 
at Ri. 6a, per inaund. 

6. The assets of i a bankrupt consist, of RiC)56o. 4a., a banksharcof 
R1200 quoted at 107}^, and an nndiscoimtcd bill of R3225, due 4 months. 
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ht'nce al 4 per cent, per annum bimpic interest ; his liabilities amount to 
R25014. How much in the* rupee can he i)ay his creditors ? 

7. Compare the ratios and 

1886. 

1. Simplify ^ --- J ** + i o? many 

•I + (I B ” 5' o* .1 

tiim s '027 can be taken from 3*33- 

2. Convert ^ a decimal : why is the result a terminating 

-inil nol a recurring decimol ? Subtract *03 from '63 and diviilc ilur result 
by '007. 

3. bind, l)y 1‘raLMice, the value of 12 maunds issuers 4 chataks of 
ghee at R72. Srt. per maund. 

4. A legacy of £n)oi. 5J. is to be disfril)iitcd amongst a luimbor of 
])crsons, in such a way that each shall receive as many shillings as there 
arc persons ; what will bo the portion of each ? 

5. Find the Least Common Multioleof 35280 and 592704. What is 
the smallest number of scpiare yards which can be meadurod either by roods 
or square chains ? 

6. l'\)nr per cents, are oH*ere<l at K98, five per cents, at Ri203',l ; 
which is the hotter invesitnent? How much is one investment when the 
dilTerencc of income is R30 ? 


1888. 

X. Simplify ^ . and extract the square root of < he result 

1-6 -I* 2 '629 

to three places of decimals, 

2. Kcdiice ' ^ ^ to a decrial fraction correct to four places. 

^"2-4 

Is there nnything to suggest that the result will bi- a terminating or a 
Tccurring decimal ? 

3. What fraction of 1,120. iSr. is 17 '97 5 of ;f7i, 2J. ? 

4. A clever housekeeper went out shopping and found that 2 cocoa- 
nuts were selling for the same price as 144 plums ; she I»iight half a dozen 
eocoanuts, exchanged one of them for 5 melons, and a couptc of melons 
for 5 oranges ; she'lhen gave 3 orange.s for 42 limes, and finally secured a 
couple of plums for 5 limes. Has she gained or lost in buying the plums ? 

5. Distinguish between Interest and Discount. 

Find the Interest and Discount of R 1,450. Sa, for 3 years at 4} per 
«ccnt. psr annum, simple interest. 
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1887 . 


X. (fl) Write in figures — three billions, five millions four hundred and 

nine thousand and sixty-two. 

(^) Write out measures of length and surface, both English and 
Indian. 


(0 Express an acre as the decimal of a bigah^ a cubit being equi- 
valent to i8 inches. , 

2. Owing iV of an estate I sold of 5 of my share for ; what 


1 2 

is the value of of t of the esUite at the same rale ? 

>14. '' 


A\ 


3. A merchant having 100 maiinds of grain sold 50 inaunds at R9 per 
maund, and thereby gained 7 J per cent. At what rale should he sell the 
remainder 50 that Jic may gain 10 per cent, on the whole ? 

4. A merchant in trade successively admits three partners at the end 
of 3 months, 5 months, and 6 months respectively from the opening of the 
business. The capitals embarUi d by them were R400, R450, H:4So and 
R495 respectively. After 6 months more, the i)rorit was found to he 
Ri, 030. Divide this rateably between the partners. 


5. What sum of money invested in the 4 per cents, at par would rea- 
lise the same income as Rio,oo3 invested in the 4^^ per cents, at 102 ? 

6. Extract the square root of— 

•0025 + * ^^‘426 + 2-62 5 

3 -S-~2’5 ^V-io*2“ 


1888 . 


I. 


Simd^lify 

I * 

2- 4 4-14 


64 



2. Express the difference bctweei^-jyS of 13J. IoJ^/. and ’378 of 

16s. 6</. as a decimal of ■426X ^ - x of ;^i. ijs. 6d. 

.8 73 j in 

• 

3. Four men working together all day, can finish a piece of work in 
^1 days, but one of them having other engagements can work only half 
time, and another only quarter lime. How long will it take the men tO' 
complete the work ? 

4. A merchant sells his goods worth R500 directly for R600 giving 
three months' credit. Find hU profit per cent., interest being calculated 
at 12 per cent, per annum. 


5 - 


Find the vahie of 


12+ J'ooq 

I- J-4 


correct to 3 places of decimals. 
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1889. 

1. Express 8 oo8oo8o’ 0975 in words and give the local value of the 
digits. What decimal of R75 is k24. 2a. 6 p, ? 

What is the least number which when divided by 22, by 88, by 132 and 

by 198 gives in each case remainder 7 ? 

2. Why is the fraction | objectionable ? 

After walking 4^ miles, a man^has accomplished 

oI his journey ; how fat has he still to walk ? 

ij) ot + r~i’i 

3. Add together and — . 

^ 152 74 

li'ive bells which commence tolling together, toll at intervals of i ‘2, 
*'5i ^75 2'l seconds respectively ; after what interval will they again 

loll together ? 

4. Define “present worlh,*’ 

A farmer buys 57 sheep for ki20, payable at the end of 12 months, 
and sells them directly at Ui. 12a. ready money ; what does he lose by 
I he transaction, supposing the interest ol money to be 5 per cent. ? 

5. Show which is greater ^/2 or V3. 

Which is the better investment, 3 per cents, at 83^ or 3J per cents, at 
3 per cent, discount ? 


1890. 


J r+4+f 

Simplify (a) ■■ 

I - ? 

tA\ ■47_“C5^’0303) 

^ ^ *0873- i 0083 +^-o'6j‘ 

2. What pari of ^ of 5 cwt. is of a ton ? 

Express '378 of i6r. 6 (^. as a decimal of '426 of 17J'. 6 if. 

3. *A man bequeathed i**.? of his properly to one son, 30 per cent, of 
^he remainder to another, and the surplus to his widow. The difierence 
of his son’s legacies was ;£'7S4. flow much did the widow receive ? 

4. A ship with 1200 men on board had sufficient provisions JLo last 17 

■weeks. The survivors of a wreck having been Itaken aboard, the provi- 
sions were consumed in 15 days. How many men were taken aboard ? 

5. At what price must a person invest in the 4 per cent. Government 
Vromissory Note, so that alter paying injome-tax at the rate of 5 pi^ in 
ihe rupee, he may receive 4} per cent, on his investment ? 
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6. A and B iravel together 120 miles by rail. A lakes a return ticket 
for which he has to ])ay one fare and a half. Coining back they find that .1' 
has travelled cheaper than B by 4a. 2/. for every 100 miles. Find the 
Ian; per mile. 


1891. 

, I. Simplify — 



y .1 \/2 - 2 ..y 

3^^2 + 2^/3 V2' 

2. Kxpress 77 0/. -l- '075 cwt as deriinal of 2’25 of ’27 of a ton. 

3. A sum of money ime.sted al 5 per cent, pi r annum siniide interL^t 
amounts iw 6 years to R1326 ; in what lime will it amount to R1530 ? 

4 What is discount ? Dislingui.sh lielween true au.l commtieial 
discounts 

The interest on a c -rtain Sinn at 5 per cent, pef annum foi a cert.iiii 
time is ^^50, iiivl the di.scouni .at the same rale for the same lime ia 
Find the sum and the lime., 

5. Nine gallon.s are drawn from a cask lull of win it is ill' ll fdled 
with water. Nin«‘ gallons ol the nii\i.ire are drawn, and the cask is ngaii. 
tilled with water. The qunntily ol win now left in the cask is to llmi 'd 
the water in it as id : 9. How imirh diKS the ca^k hold ^ 


1802. 

7. h'in'l by how much the square root of 9 + ——^— dilb rs from 

I + ■ 

7 + ,l 

Which of tiii'sv; oomi-s ni..\vcst in 3 + t'. n/2 ? 

2 . Find the value <•! • 


Vj-ig -0005' \j 


of 



3. A stream which flows al a uniform rale of I’loq mih'-i an hour, is 20- 
.yards wide, the depth at a cert.iin ferry being 6 feet : how many gallons 
pass the ferry in a minute ? (Each gallon contains about 277-J cubic inches). 

‘ 4. A per.son invests /'14970 in the purchase of 3 per cents, al 90 an^ 
3l per cents, at 97. His total income being jCsoo, how’ rnucli of each stock 
did he buy ? 

5. A spirit merchant buys 80 gallons of whisky at i8j. per gallon, and 
180 gallons more at 15X. per gallon, and mixes them. Al what price must 
he sell the mixture to gain 8f, per cent, upon his ou.lay ? 
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ft. 

As. 

1 \ 

3436 

12 

2 

5242 

10 

3 

248 

6 

9 

43 1 

^3 

5 

S3<» 

n 

4 i 

6789 

8 

4 

5001 

15 

. 6J 

J3<i854 

7 

2 

298 

0 

4 i 

83(199.? 

1 

9V 


2. Multiply 3I9'9657 by *04216. 

3. Find the valui; <>f corroft to s plaris of decimals. 

4- Calculate the income-tax on R3r>6. 10 annas S pics at 5 pies pvr 
riijHM*. 

5. A local train which travels at the rate of lwcnly-toi:r inile.s an hoiu, 
leaves. Lahore at twenty niinutes past ei.t;ht an»l reaches Amritsar at Hxe 
minutes past ten the same iiKunitur. [r stops at Mianmir !or tu\ minuu^ 
and at each of three other stations lor fne niiniues. I'ind tht* (li.aanc. 
between Lahore and .Vinrifsir, 


}894. 


1. Convert i and 1- into circulatiiii; decimals am' point out the rdatiio' 
between the figures in duir pernnls. 

2. The sides of a reetanijic are ns 3 ; 4 and the atea is 1452 
feet. Find its length and bisadth. 

3. ]{xchange ftyoSo for English money at ir 3;;.^/. pei reo,,-. 

4. What is discount ? How is it coniinonlv caleuUtcil ? If a sum ot 
RljOOO becomes d\i<- three months Iimro, what is its present value a.- 
eonimonly calculated, ami what as corr».cLly calculated, interest beiim 
reckoned at 5 ])er cent. ? 

5. rind tile square root of loi coiroct to five places of dccimal>. 


1. Divide 
cikcimal. 


1895. 


, i, , 

> 085 ,',. ’’ J74.V’ 


and reduce the quotient to a 


recurring^ 


2. The Imperial gallon contains 277*27 cubic inches, and a»cubic foot 
of water as its maximum density weighs 62-42 lb. ; find the weight of a pint 
of water correctly to two places of deciinaU, 

3. The cnpital of affirm consists of ^^713. 31. ; jC 964 - »7'- ! ^^2391. 3s. 
subscribed by three partners ; divide ;f 2.- ji among them in proportion to 
their several canitals. 



4i6 


AKITHMETIC 


4. Find the square root of 5 correctly to seven places of decimals. 

5. The area of a rectangular held is | of an acre ; and its length 
•twice its breadth ; determine the lengths of its sides approximately. 


•V. UNIVERSITY OF ALLAHABAD. ENTRANCE PAPERS. 


1889. 

A*' f 

I. Define a fraqtiOfn and shew that }=}. 

By how much dc^es the difference of and A short of their sum ? 
Express the defect^ as a decimal. 


i % o- I'S- 2.^ - 14 of If- 

a. (a) S.mpjyry 

(d) Subtract ‘03 from '63 and divide the result by ‘102. 

3. Find the square root of *001 to four places of decimals, 
'number has 'i for its square root ? 


What 


4. What sum of money will amount to Ri,38i . 4 . o in 15 months at 
5 per cent. per»annum simple interest ? 

5. I low long will it take to walk along the four sides of a square field 
which contains 16 acres 401 .square yards, at 3 miles an hour ? 

6. A and B complete a piece of work in 8 days ; B and C do the 
same in 12 days ; and B and C finish it in 6 days. In how many days 
will A and C complete the work ? 

' 7. A who travels 34 miles an hour starts 24 hours before B who goes 
.Che same road at 44 miles an hour ; whdre will B overtake A ? 


1880 . 


1. Multiply '347695 by 2*0026, and divide the product by '01905. 

2. Simplify 2j+3j- 5t + 2j - 

3. Find, by Practice or otherwise, the value of 2345 md. 27 seers 
10 ch. of wheal at R3. 10, 8 per md. 

4. Extract the square root of i - ( 00135)2 to 5 places of decimals. 

c. The weight of a cu. in. of water is 253'X7 grains, that of a cu. in. 
of air is ‘31 grains ; find to 3 places of decimals how many cu. in. of water 
are equal in weight to one cu. ft. of air. 

6, On measuring a distance of 32 yd. with a rod of a certain length 
it was found that the rod was contained 41 limes with 4 an inch over. 
How man^ inches will there be over in measuring 44 yd. with the same rod? 
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2. RC(U ee to a single fraction • 

7 '954 442S$ 

3. The wine in a pijic when full worth j^ig. qj. 9.^. 

'has leaked away if what is left is worth £g* i6j. ? 


llow much 


4. In discounting a bill, what do you mean by “The Banker’s profit” ? 
If the simple interest on ;^923. i8x. amounts to ^17. 9>. jjrfi cxacti/ 
an 138 da)S, what is the rate of intejrest per cent, per annum ? 

• 5. Extract the square roots of 99,980,001 ; and 01 60AV- 


1892 . 


I. How is a fraction affected by adding the same number to the 
>:iiiinerator and the denominator ? 


J^rove that 


Itl is greater than i and Jess than 
4 -i ‘5 




2. (fl) Divide J[3 + i i 3 + 1 ( 3 + 14 ) I ] by *125. 

(b) Reduce i j and I3J5 to their lowest terms and express tfleir 
difference as a decimal. . * 

3. Fourty men finish a piece of w&rk in 40 days, if 5 men leave the 
■work after every tenth day, in what time will the whole work be com- 
pleted ? 

4. Find the difference between the Simple Interest and Discount of 
^330 in 4 years at zi per cent, per annum- 


5 - 


Extract the srpiave root of 


IOOO'200_I 

"ibdo 


1893. 

1. Two recurring decimals are added together ; prove that the immhet 
'r)r digits in the period of the result, cannot exceed the product of the 
■) lumbers of the digits in the origin^d periods. 

2. Find the value of *54 of •3oJ'2 of i mile 5 fur. 30 poles, 

3. Multiply R2. anna I. by ^ 

4. friiid by ProctiM the cost of 10 c wt. jxjr. 23 Ib. 8 oa, at 51, Sail 

per cwt. ' ^ 

5. A sum of money was divided amongst 5 people ; 4 of them re- 
ceived respectively ’15, Ibe whole, while the Clh received 

j(fios. 3x. M What wan tHn ^um divided ? 

6. An oz, of standard gold^ bnc-twe)fih of , which is alloys is worth 

jt3, I7x. s how many sovereigns wopld be obitied from 30 lb. $ oa, of 
^le gold ?. ‘ ' 

,7. Find the square rpot of 6246*63^024 and of 71441. > 

C A. 27 
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1894. 


1. (£i) A multiplication sum having been worked is partially ruined 

out ; the hgures that remain arc the entire multiplicand 999 and the last 
three digits 193 in the product. Ue&toro the complete work. 

.JL X it ‘0025 X ;o5 45 X '35 
ia\, 1-0025 --05 ^ ' 


Simplify 


2. (a) What decimal of ft 100 must ho added to V/,iV of ft5 . 10 . 8 that 
the sum may be 10 annas ? 

{6) Extract the square root of 25*6. . 


3. Two trains start at the same lime from Mir/apiir and Delhi and 
proceed towards each other at the rates of 16 and 21 miles per hour res- 
pectively, When they meet It is found that one train has travelled 60 
miles more than the other. Find the distance between the two slatioiis. 


4. Two years and six months ago, I borrowed a sum which with 
simple interest at 6 per cent, per annum now amounts to R63S .4.0. Find 
the sum. 


4 


1805. 

{a) Explain what is meant by the following terms : — 


Prime factor s \ canimon measure ; comiuon multiple; hivest common 
multiple* 


{b) A courtyard 452 feet lon^ and 404 feet wide, is to be paved with ' 
.square stones all of one size. What is the largest si/e which can be used ? 


2. {a) Simplify of J-r j^+ j x 5- - J. 

4'25 

(A) Find the square root of 3*1415926 to four places of decimals. 

3. The dijjerence between the Interest for 4 months, and ihi Di'-count, 
on a certain sum due in 4 months at 4 per cent., is one nqiee. What i.'^ 
the sum ? 


4. A merchant sells silk of two qualities which cost him 5a. 4^. 
and ft4. 4^1. 4/. per yard, respectively. The selling price of file latter 
is two-thirds that of the former, but the quantity sold is double and the 
niarchant gains 25 per cent, on the whole. Calculate the .selling price 
pel yard of each. 

5. A policeman goes after a thief who has s 100 yard's start ; if the 
policejQian tun a mile in six minutes, and the thief a mile in ten minutes, 
bow far will the thief have gone before he is overtaken ? 


1. 


* 




Simplify 


1890. 


5-Sx 


a-ni(2+ii) 

H + 2i2+li)" 


*125 X ( *I75 of *285 714) 

^oooits ' ^ 
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2. {a) Express I of 7r. Si/. + 1*25 of 5/. - ‘545 of 9^. 2 d. as a cfecimAl 
fiaciion of ;^io. 

(^) Extract the square r(x>t of 40000*400001. 

3. What is an aliquot part of a quantity ? 

Kind, by Practice, the time of building a wall 27 yards long, 1 yard 
ihirk and 6 ft. high, of which one cubic )ard is built in 3 hours 18 niintite.s 
and 45 seconds. 

4. How far .shall I ride with aXriend who leaves Allahaliad at 9 a, m. 
and will drive to Karchana which is 10 mile.s Irom Allahabad in one hour, 
that I may, by walking back at the rate of 4 miles an hour, reach home ai 
n-30 A. M ? 

5. owes B R1435 due at the end of 4 months, R630 due at the end 
of 8 months, RS60 due at the end of a year. i>'uanlahis money forth- 
with. What ought A lu pay him reckoning interest at 7.5 per cint. ? 

1897. 

1. What is the largCsSt number which ilivides liolh 2397 anfkaQi 
w ilhout remainder ? What is the sinalle.st number which^ is divisiD»by 
lx)ih of these numbers ? 

2. Stale and prove the rule for pointing in mulli])licaiion of decimaU. 
Why is the removal of the decimal point one i)lace to the light ^equivalent 
to multiplication by 10 ? Illustrate ) our answer by coniparingj.the num- 
bers 23*015 and 230*15. 

Find the square root of *08027, 

3. A person lent another a sum of money fc»r 72 days at 3 per cent, 
per annum. At the end of that lime he received ;f293-i2J.-c-*i/. What 
was the sum lent ? 

4. The compound interest on a sum of money for 3 years at 5 per 

cent, is ; what is the simple interest ? 

5. If a rupee is north one shilling and three pence half-penny, and a 
shilling is worth 1*25 francs, what is the value in fr.xncs of 1,365 rupees ? 
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Examples. I. 

1. Ten ; sixteen ; forty-eight ; ninety-nine ; seventy-six ; 
forty-three ; fifty ; thirty-one ; sixty- two. 

2. One hundred ; one hundred' and eleven ; nine hundred and 
two ; six hundred and twenty ; three hundred ; one hundred and 
three ; two hundred and thirty-four ; one hundred and thirty. 

3- Nine thousand, two hundred and sixteen ; five thousand, 
f >ur hundred and nine ; Rve thousand and four ; one thousand and 
eleven ; one thousand, two hundred and ten ; nine thousand ; nine 
thousand, nine hundred and ninety-nine. 

4 . Twelve thousand, three hundred and forty-five ; twenty 
thousand, one hundred and three ; forty thousand and forty ; fifty 
thousand and one ; ninety thousand, six hundred ; eighty-nine 
thootfand, three hundred and forty-six. 

5. Five hundred thousand ; sei'en hundred and eight thousand, 
nine hundred : one hundred and two thousand and thirty ; three 
hundred and nine thousand, eight hundred and nine ; three hun- 
dred and seventy-nine thoti$and| five hundred and eighty-six. 

6. Seven million, two hundred and thirty- four thousand, six 
hundred and fifty-one ; seven million, ninety thousand, seven 
hundred and nine ; nine million ; seven million, eight hundred 
thousand and forty ; three million, five hundred and sixty-seven 
thousand) eight hundred and ninety-one. 

7. Thirty-two million, five hundred and sixty-seven thousand, 
eight hundred and ninety-two : thirty-four million, eighty-three 
thousand and ninety-two ; ninety-million, nine thousand ; fifty-five 
niillion. five hundred thousand and fifty-five. 

8. Seven hundred and eighty-nine itiiilion, three hundred and 

forty five thousand, six hundred and twenty-one; three hundred 
and ninety million, eighty-five thousand ; two hundred and twenty- 
tWO million. , 

A Seven thousand and nine million, fifty^six thousand, seven 
hmdiredf three thousand two hundred and fifty-nine million^two 
bundred'and eighty-seven thousand, eight hundred and ninety-one ; 
eight thoi^baod and seventy milHoni eighty-eight thousandi two 
hundred. 

10. Tbirty*two thousand and five tnmdred million, ninety-four 
thousand ami one ; tbree'hundred ahd eight thousand five hundred 
and sixjmiUion, eight thousand,, two hundred and tbiny ; one 
thiree hundred and fifty-seven^ thousand nine hundred and 
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eighty-six million, four hundred and twenty-eight thousand, one 
hundred and twenty-three. 

11. 70, 2 ; 300, 50, g ; 4000, 200, 3 - 70000, 800, 9 ; locooooooo, 

300000000, 400000, 50000, 700, 80y 9 ; 3OOOOOOOGOOOO, 
70000000000, 900C000000, 4000000, 70C00, 8000, 20, 3. 

12. Counting from left, the zeros respectively indicate the 
absense of-^thnusands, tens ; (ens of millions, hundreds of thou- 

, sands, tens of thousands, hundreds, units ; tens of thousands of 
millions, thousands of millions, tens of millions, thousands, tens. 

13 . ( 10,000) ten thousand ; f9,999) nine thousand, nine hundred 

and ninety*nine. 


Examplea. ft. 

1- *3; 17 ; 19 ; 12 ; ii. 2. 23; 34; 40; 27. 

8. 77 ; 90 ; 84 J 63. 4 . 342 ; 486 ; 504 ; 900. 

6. 203 ; 430 ; 555 ; 40c. 6. 892 ; 704 ; 640 ; 512. 

71835 ; 9*028 ; 6,009 ; 4*000 ; 6,085. 

8. 5,992 ; 8,074 ; 2,003 ; 4,040 ; 3,403. 

8 . 1,200 ; 80,008 ; 18,454 ; 36,01 2 ; 90,000. 

10. 20,070 ; 30,008 ; 54*400 ; 16,004. 

IL 405,000 ; 800,040 ; 702,074. 

12. 3,000,904 ; 9,000,400 ; 15,000,050; 108,003,004; 4,005,000. 

18 . 5,000,700,028 ; 3 1 5,764,009,003. 

14. 3,000,000,000,050 : 405,000,010,020,007 ; 1, coo, 00 1, 001,000 ; 

6,000,000,000,006. 

16. 5I2|25S.762,7I3i473. 

10. 12.000,000,000,012 ; 700,000,000,700,700 ; 3,000,003,003,303. 

17 . 7,305,000,502,006,024 ; 47*000,047,047,047- 

18 . 1,000,000 ; 99,999. 

19 . • The number expressed in figures is 7707 ; therefore (count- 
ing from left), the first boy’s mistake consisted in writing three 
ciphers unnecessarily to the right of the first 7, and two ciphers 
instead of one to the right of the second 7 ; the second boy’s 
mistake consisted in omitting to write a cipher to the right of the 
second 7. 

Sza]!i|pl9B. S. 

1 . Three lacs, foity-five thousand, five hundred and forty-three ; 
thirty bies, twenty thousand and fifty ; seventy-nine lacs, ninety 
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thousand^ five hundred and seventy , seventy lacs, fifty thousand, 
three hundred and four. < 

2 One crore, twenty ‘three lacs, fort\ fixe thousand six hun- 
dred and seventy eight ; thntv ciores, hfty-seven lacs, fifty thousand 
and eight) , foui croiesi fifty lacs 

8 T^eniv-three, ciores, seventy-eight thousand and one , 
seven hundred and eight croies, nine lars, four thonsind and 
» three bundle I and sex entv- nine crores, fort) eight lacs, 
fiftv ^ev>en thousand, six hunUed and twfehe 

4 Eight hundred in I t^xentv Sevon ciores, fort\ lacs, fift\- 
seven thousand and nine , three hundred and fiftv Cl ores, one 
thousand, two hun lied and llmt) , thieo hundred and ten cio*’e«, 
thuty sexen hcb, fixe ihquiand and fort) 

6. One hundred and txxenty time ciores, fortx five hes, si\*)- 
seven thousand, eii^ht bundled and ninel) , six bundled crores 
s ven lacs, eigh*\ nine thousand, fixe hun Ired an 1 one cioieSi 
seven lacs, two thousand and nine 

0 I 14,000 , 78,00,000 , 15,04 OjO , 7)00,007 

7. 1 ,00,00, 500 , 28,03,00,004 , 20,00,00,000 , 1 ,0 1 ,0 1 ,00 1 

8 . 300,05,04,000, 101,01,00,101 

® 328 ,i 7 i 45 » 7 i 5 10 70 S.' 7 i 24 , 738 ‘ 

II. One hundred thousand , ten lacs , ten million 

12- 103,028,481*10,30,28,401 which IS read— ten croies, thiity 

lacs» twentyjrfTl^ht thousand, four hundred and one 
IS. 103,07,0(^4 1,030,700,704 which IS read-- one thousand 
and thirt) jiiillion, seven hundred thousand, seven bundled and 
four* 


BvamplOB- 4 


L 

6 . 8 . 9* 

3 

49 4. 

99 

B. 7S 

6. 

364. 7 . 6o9> 

9 . 

664. 8 

1990. 

10. 60010. 

It 

5764 18 . \LIV. 

18 . LXVl. 

14 . 

LXXIX 

Uk 

I.XXXUI, 

le. 

CXLIX. 

17 * 

ci;) XXXVI. 

IB. 

CMXC, 

la 

Mccfiiai 

80 - 

VjOclxx. 

St 

m 4 mcxlix. 

88 

TnrHwtxxvui. 

83 . Kl. 



3 P, 

9#- 


Bxamplafif 8- ^ 

a 7;^ * a 140. 


I0.i Uy 
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11 . 

16 . 

21 


A 

XX323 12 . II SI 

141-9. 17 . 9996. 


13 . 792. 

1 ®. 36 M. 


14 / 2727. 
19 . 5620. 


15 . 2000. 
20. 4696, 


146175- 22 . 59038 23 . 234671. 24 , 379462^ 

5 . 45271, 26 . 2262514^' 27 . 920114. 28 . 982255. 

I®- 7474095- 30 . 39679 J 4 <- 31 - " 3 ®- 496651. 

38 . 92439. 34 8682862. 86. 9^1979- 86 53iaJ^i,' 

37 . 569085 33 . 311989-’ 30 . 9925098. 40 . 984^**^^. 


i 


41 

74307. 

42 10346451. 43 

76516S567. 44 

3129223218. 

45 . 

46451330. 46 . 3930. 

47 . 

1890 48 

365, 


49 . 

741 

60 2040 

6L 

138187 52 

42004 rupees. 

33 

7193165 niauncls. 

64 ., 

55 . 

163354 



Examples. 

% 



1. 

43 

2. S 3 . S 

222 

543 - 

5 

4321* 

6. 

25. 

7 . 49 8. 

3 

©. 9. 

10 

33 

11. 

1S9. 

12. 90 13 . 

178. 

U 4 S 9 

15 . 

3 'S 

16 . 

4641 

17 47017 IS. 

30532 

19 * 27273. 

20. 

41976. 

21. 

2679 

22. 689337 

23 . 

687390 

24 . 

73 S 347 - 

26 . 

6499247. 

20. 3546 

27 

95416. 

28. 

7*07467. 

29 . 

3562. ' 

30 . 1. 

31 . 

688881. 

32 . 

390794- 


63 . 61059 34 9999^1 1 99969 ^; 990525 ; 900554 ; 95650a 

35 . 959^4. 30 , 99971^ 3 '?y''W 98999 38 . 9921. 


9997 l|^ Bly 

83 > can. 40 . In i^jp. JiC 923. 42 . 117(8^ lupees. 


39 . 

43. 325 rapeesi 

40 . 777 W. 


44 . 9460 rupees. 
47 . 6390. 


46 . 16516. 
48 . 2oco.» 


49 . 

35242 rupees. 50 , 30000600. 


61 . 

« 

4503600 


•458. 

^samples. 

7 . 



1. 

2. 63784. 3 . 3740. 

4 . 

388. 

6. 19835. 

V 

97a 

7 . 9960. 8. 140&6. 0 . 

9*788. 10. 99803-* 



BxAiaplea. 

S. 


» 

1 


a. 96. ‘S. 84. 

«. 

193. 

8. 383. 

It 

IL 

S*a. 

7 . 784., 8. jilt; 

8. 

765. 

10. 987. 

*833. 

11 . 7941 . IS 

19470. 


li. 3 S 445-1 

18 . 76 g(ia 7 .t 

Ilk 

73648. 

t«. 3458^4. 

623343. 
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10 . 68158 ; 102237 ; 136316 ; 170395 ; 204471 ; 238553 ; 272632 ; 
306711 20. 3625. 


10770. 

5760300. 


Ezamploa. 

281400. 8 1952 


2 10000 


195250. 4 . 421800. 

8. 8103^)000. 0 


5 35 ICO 

18301C000 


656550 ; 5836000 ; SioO:>ooo ; 4377000oo ; 3647500000. 


1. 20350. 2 8859^ 

6. 7920848 6. T^g 

9 . 41269151. 

13 . 8741 795904- 
18. 4278833730 ipr 
18. 389341782447. 
ai. 2247882293480. aa. 

aii 581 199247904. 

37 . 837793491 1 800a 
80 . 93654. 3 L 99148 
“Sir, 230690. 35. 505260. 
S8. 2170671. 88. 

41 . 20892 iiiaund$. 43 ! 


4 . 


1. 432- 

t . tiSjSoa 

«> 3200. 


Esamples. 10 . 

88592. d. 51060. 

f )84. 7 . 501264. _ 

712833175. 11 I 

60956040000 14 : 

77 i %3390592 17 3 

IV. 29)3399^500000. ao { 
aa. 27706959000. as. t 

lo6i2!^j5225oo. ao ; 

ao. 47619. ao i 

148 Sa 733 SO. 83 . I 

5260. so. 82764, 37 . ; 

88. 316875 inpees. 40 . 

43 ! <;;3t^4. 43 . 

IDxaittplos. 11. 

4720645. 3 . 16905000. 

44974384. 7 . 1314. 

399735- IV 9435 - 


4 . 1715340 

8. 2877420. 
5*46552^50 
73866065616. 
22237262250000 
8784920736579 

69834211900 

2349 i 699 i 5 ‘ 3 ;v 

45708. 

140624. 

711360. 

1072735a 

3744. 


4 , 190570a 
6. 8640a 
18 2208. 


Examples. IS. 

tf' Spe tbk Mdltij^icatioa Tables 

Ik. jiy aiiS O i 4. 4624. 0 . toooo. 

WSM*, 6-tj4|. S. 531441 , 8 . 763876 » 

w» I )t(.a7{^5ia$,;9i0{343}S>3 1729i >9<»: »33 m 
■Lf^, A^744 ; 337S f 4096 ’! 49W i.S<33 j 6«S9 J 8000 . 

jjb Ifpsm "I , W| 679 *W 439 - ,» 


f. 



ANSWERS TO EXAMPLES 


Examples. 13. 


1. 

188. 

2. 

4617. 

3 . 

3542, rem, 1. 

4 . 

2333, rem. ?. 

6. 

2675. 

6. 

30042. 

7 . 

20511, rem. i. 

8. 

8203, rem. i. 

9 . 

11419, rem. 2. 

10. 

2.469. 

11. 

20040. 

12. 

15555, rem. 2. 

13 . 

15067, rem. i. 

14 . 

J 4557 , rem. 3. 

15 . 

13155, rem. 4- 

10e 

541, rem. 2. 

17 . 

*6569, rem. 3. 

18 . 

4640. 

19 . 

4809, rein. 2e 

20., 

4313, rem. 5. 

'21. 

2005, rem. 2. 

22. 

8013, rem. 7. 

28 . 

1 0000, rem- i. 

24 . 

8666, rem. 6. 

26 . 

3897, rem. 2. 

23 \ 

2456. 

27 . 

3200. 

28 . 

7070, rem. 7. 

29 . 

2440, rem^Aj^ 

30 . 

3004, rem. 8. 


31 . 1498, rcni. 8. 83 . 

34 . 169, rein. 29. 36 . 

37 . 407, tern. 80. 88. 

40 . 694, rem. 2. 41 .. 

43 . 160, rem. 389. 44 . 

40 . 453, rem. 219. 47 . 

49 . 234, rem. 641. 50 . 

62 . 381, rem. 1664. 

64 . 6652, rem. 5433. 

56 .^ 1250, rem. 539. 
68^15005, rcni. S4720. 

80. 37606- 

02 . 470, rem. 114903. . 
64 . ^42^5.23113, rem. 7j,. 

36 :' 

4^ times. 
yII. J75 r4i}pees. 


33. i947»reni4|H 
36. II4C4, rem.lj^ 
88. ^1, rem. 89. 
4 L 48. rem. lot. 
44 . 58, rem. 356. 
47 . 706, rem. 354 - 
60 . 3263, recu. 931. 


2oc4isreTn. 4. 
I 35 i 3c- 
87, rem, 300. 

45, rem. 254. 

44 , rem. 357 - 
112, rem. 4543. 
1017, rein. 2556^ 


53, 2559, rem. 2316. 

66. 114285, rem. 3351. 

67 , J^2oo, rem. 10321. 

rem. 110580. 

61 . 2 40100, rem. 1 17400. 

6326 i 7 >em. 6731383 . 
05. 9S86426S83, rem. 67a. 
08. 328 times. . . .OO. 1 
11 . 30115. ^ 70. 5 

74. 256 days 75. a 


L i7284'.fiHn. 1,' 
. 4 > ' 4$Sl^"'Niin. 3. 

r- 

I'd.' 


IbMntples. 14. ^ 

: 9. *63*0. ' (' ii ■■ 

■5. ' -.3543»'-remi 'si 14057,' rem. ^ 

■ 8. ' eM^-retn. 7> , ' 

' U."'072'J3. to®.’'* I<>437t>i^f , 

' 14. 49513^ tem';idi '15. 5845^r.^A ^ 
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10 . 228850, rem. 7. 17 . 455961, rem. 7. 18 . 649772, rem. 10. 

19 . (i) 1728394, rem. i ; 1152263 ; 864197, rem. i ; 691357, rem. 4 ; 
576131, rem. 3 ; 493827 ; 432098, rem. 5 ; 3S4087, rem. 6 ; 
345678, rem. 9 ; 314253. i'CTI- 6 ; 288065. rem. 9 ; 

265906, rem. 11 ; 246913, 1'em. 7 ; 230452, rem. 9 ; 

216049, reni. 5 ; 203340, rem. 9 ; 192043, rem. 15 ; 

181936, rem. 5 ; 172S39, rem.* 9. 

('i; 40352015 ; 26901343, rem. 1 ; 20176007, rem. 2 ; 16140806 ; 
13450671, rem. 4 ; 11529147, rem. 1 ; 1008S003, rem. 6 ; 
S 967 n 4 >i'em- 4 ; S070403 ; 733673 ° J 6725355, rem. 10 ; 
6208002, lem, ^^^5764573. rem. 8 ; 5380268, rem. 10 ; 
5044001, rei^|^H| 4747295 i I’cm. 15 ; 4483557 , rem. 4 ; 
4247580, 1'cmHV 4035:01, rem. 10. 

(iii) 493827160, reiiTi ; 329218107 ; 246913580, rem. 1 ; 

197530864, rem. 1 ; 164609053, rem. 3 ; 1410934743 rem. 3 • 
123456790, rem, I ; 109739369 ; 98765432, rem. i ; 
89786756, rem. 5 ; 82304526, rem. 9 ; 75973409, rem. 4 ; 
70546737, rein. 3 ; 65843621, rem. 6 ; 61728395, rem. i ; 
58097313 j 54869684, rem. 9 ; 51981806, rem. 7 ; 

49382716, rem. i. 


Examples. 15. 


1 . 

210. 

2. 

465. 

3. 1035. 

4 . 2850. 

6. 

5050. 

6 . 

1254. 

7 . 3345- 

8. 15150. 

9. 

245. 

10. 

44818. 

11. 4568. 

l*- 3795 «. 

13 . 

4628 and 3899. 


14 . 5444 and 455^ 



i: 

Examples. 10 . 

■4;.- 

4.. 137624.' 

t 

1747 *- 

2. 

337050* 

8. 673^. 

B. 


6 . 

94976. 

7 . 259/400. 

6. 601425. 

«. 


10. 

143472- 

11. 446048. 

18 . 3532008. 

IS. 

295109780. 

14 . 

1220242681. 16 . 362$ 

19 . 1645. 

17. 

4060^ 

18. 

2ioa 

10. <^8295. 

. SO. a soa 

au 

.ta:tSo. 


15695. 

aa . ;* 5 « 75 . 

94. 11088. 


'28171^. 

80 . 

2 . 08979 ** 

97 . 42^58. 

98. 428264011 

a?. 

8967113. 

90 . 

36950. 

SL 5565. 

8a 3 Hl 32 a. < 
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33 . 

53175. 34 - 

4560. 35 . 59 

• 7 Si 

30 . 1223, 

37 . 

3025. 88 . 

7396. 39. 9409, 

40 . 105625. 

41 . 

21622$. 42 . 

606841. 43 . 80: 

s8i6. 




ESzamplos. 17 . 


1 

1. 

39 - 2- 23 - 


3 . 42. 4 . 

68. 

6. 23. 

6. 

330, rcm. 24. 

7 . 

,540, rem. 40. 

8. 

372, rem. 20. 

9 . 

755, Tcm, 84. 

10. 

677, rem. 1 17. 

11. 

2935, rem. 

13 . 

12882, rem. 5S. 

13 . 

359, lem. 319. 

14 . 

2057, rem. 294. 

15 . 

1422, rem. 158. 

■10. 

389, rem. 4. 

17 . 

34, rcm. 56. 

18 . 

89, rem. 345. 

19 . 

827, rcm. 46. 

20. 

89, rem. 346. 

21. 

12, rein. 34 S^* 

22. 

129^ rem. 22. 

23 . 

157, rcm. 42. 

24 . 

123, rein- 67. 

26 . 

'-8, rem. 136S. 

20. 

46, lem. 894. 

37 . 

7S3, rem. io743- 

28 . 

122, rem. 893. 

29. 

9733, rem. 176. 

30 . 

2716, rcm. 187. 

31 . 

75f ram, 3. 

32 . 

937s rem. 4 . 

33 . 

255, rcm. i . 

34 . 

313, rem. 20. 

S 5 . 

3310, rem. iQ- 

36 . 

5515, rem. 17. 

V. 

670, rem. 1.4. 

38 . 

1103, rem. 4^6. 

38 . 

30, rem. 42. 

40 . 

24, rem. 14. s 

41 . 

22, * 

43 . 

20, rem. 21. 

43 . 

16, rem. 34. 

44 . 

21, rem, 20. 

45 . 

J08, rcm, 66. 


V 





samples. 18 . 



1. 

2195- 8 . 7558: 

2. . 

3. S71882.' 4 . 

304166. 5 . 18776, 

6 . 

85040. 7 . 1595 


8 . 8832. 9 . 

9208c, 10. 45138, 

11 . 

49. rem. 74 - 

12 . 

188, rem, 53. 

13 . 

113, rem. 7^ 

14 . 

201 2, rem. 2S4. 

15 . 

1064, rcm. 3045. 

16 . 

, 866, rem. 

*'l Jfr 



Examples. 19 . 



1 . 

* 2771928. 

2. 

7386918. 

3 . 

3747321. 

4 . 

9487633c. 

5 . 

6^7399162. 

0 . 

222013980. 

7 . 

1 53660000. 

S« 

3 « 3 < 99 * 5 o. 

9 . 

6783119796-* - 


UiMellaasoas fixamples. tO. 

I, 3548 2 . 3013 ' 9 !« '8^1 1. 4 . 621. S. 788> 

a. 9001. 7. 316. 8- »'• ’* 8* 379>- 10. 17. 

tt 1477. 13. 6354. IS. 33794. 14. 459801. 
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40023 times, rem. 

21. 10. 

532- 

17. 

176. 

18. 34. 

19. 

150 ; 83. 

20. 

7 times. 

21. 

1545- 

29. 

159943. 

23. 

89. 

34. 

362. 

26. 

514590. 

26. 

99 and io6. 


23 years. 

28. 

176913. 

29. 

189461. 

30. 

71265. 

81. 

615. 

32. 

134807. 

33. 

545 pice. 

34. 

812168364. 

85. 

313288352- 

39. 

475 rupees. 

87. A , 

58 1 /?, 34 ? 42. 

88. 

Ay 40 rupees 

;5. 

39 rupees 

; Q 30 rupees. 

39. 

135 rupees. 

40 . 

]8 per rupee. 

41. 

60 seers ; 

; ICO seers. 

42. 

1800 rupees. 

43 . 

5 years. 44. lo years ; 70 years 46. 

60. 

49. 3 r.M. 


Examples. 


1. 

62 4 A. 

2. 

i664>7. 3 . 115328^/. 

4 . 5 qi 6 g/ 7 . 

6. 

I2la. 

. 6. 

372/1. 7 . 604/1. 

8. 830//. 

9 . 

59328A 

10. 

142080/. 653184/. 

12. 38700/ 

13 . 

21624;^. 

14 . 

135324/. 15 . 5187/. 

7641;}. 

17 . 

13055;^. 

18 . 

194 pice ; 582/. 19 . 

501 pice ; 1 503/. 

80 . 

635 pice ; igo ^. 

21. 7410. 22. 

1632. 23 . 631. 

24 . 

100. 

25 . 

3896. 26 . 482. 

27 . I4400.r. 

28 . 

48005. 

29 . 

14180^. 30 . 6ioo.»*. 

31 . 40S^. 

88. 

53 ^^- 

«S8. 

617^. 34 . 7i9f. 

36 . 8400//. 

89 . 

]6o8oo</. 

37 . 

16S4800//. 38 , 10932//. 

39 . 12156//. 

*0. 

18420//; 

41 . 

870//. 42 . 2170//. 43 . 1883//. 44 . 9f»oooOj^. 

45 . 

^9361^^7. 

46 . 

73 j 2 y. 47 . 322W. 

48 . 6758^. 

49 . 

61 ; 

61 

2691^. 

42 crowns 
63 crowns 

60 . 37 crowns : 370 sixpences ; 
; 420 sixpences ; 630 fourpences. 

; 630 sixpences ; 945 fourpences. 

555 fourpences. 

68. 

19 hdlf'crowns. 

64 . 255 threepences. 

56 . 36000^* 


M. 299^4 half-pence. 87 . loo oranges. 68. 2286 farthings* 

69 . .19 5 books. 90 . 55 children. 91 . 396 beggars. 

. Kxvmplaa. 99 . ' 

1. Rs% *P’ 9 . Ri6o. 6a. 8. 1(40$. la. 

4 . R2a.9a. 9 , ^4/d. 6. R$7. 130. 

, 1 . ^ 8 . RS 47 i, 44 > 3 !^ »• Rs»* 

,^4159^90.31^. . W. 848. 90. 

6 Wl •69.131*:' ■ ■ 16 . '.ftiso. 
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le. 

iis, 4</. 

17. 

£39. 52. sd. 

18. 

£ 37 - 3f. 4d 

19. 

;£t. os. 10//. 

20. 

£\o, 85.6</. 

21. 

£3. 92. 5 irf. 

22. 

/^8. ys. 6d. 

28. 

£8. 52. 2{d 

24. 

£ 4 . 1 12. lod 

25. 

\ 5 J. 9^^. 

26. 

£49 5 f- 

27. 

£28. 72. 

28. 

^48. 15J. 

2B. 

£9. 182. 

30. 

£40. 102. 

31. 

ft. 5 . 

32. 

R4. lia. 

s 

33. 

152. 



Examples. 23 . 



1. 

Hi. I la. 2 pice. 

2. 

R2, 14a. 1 pice. 

3. 

R3. 10. 1 pice. 

4. 

H2. QA. 2 pice. 

6. 

R2. qa. 

6. 

** 2 . , s 

7. 

H3. oa. 3^. 

8. 

R2. 14a. tfi. 

9. 

RS2. 120.^. 

10. 

H85. 12a. IQp. 

11. 

R82. qa. 

12. 

R518. 20. > 

13. 

Hi 888. 

14. 

Ri38a 1 la. 4^ 

16. 

R1973. 14a. 7A 

10. 

U4657. vn. 5/. i 

‘V? 

Hi 7776. 6a. icj^. 

18. 

R2393O. 100. 1/. 

L9. 

H23805. 12a. 7 / 5 . 

20. 

R 2322 I. 3a, (^p. 

21. 

£509* 22. so: 

22. 

j£ 470 . 19^- 


£\oio. 5 J. 9<4 

24. 

, £46103. 02. SJA 

26. 

j£ 5746 . 19^- 9K 

26: 

/466. I2J. 3ii/. 

27. 

£«77' i7tiS^d 

28. 

£850. 6j. 4j//. 

29. 

;£i758. 171. 2l(i. 




1 . R6. 3<i. I pice. 

4 . R3. I la. 9/. 

7 . RiS- 3 ®. .‘A 

10. R(8. 3a 

18. £ s - 9^- 7'^- 

16 . £z. i2S, 4)//. 

19. 

28. (£Sag. 6s.' gld 


Examples. S4. 

2. Ri. 130 . 3 pice. 
6. R39. i4«. 9 A 
8. 130.9^. 

11 . R273. 130. iiA 
14 . • ;fii3. 152.8 Jrf. 
17 . £i. 3 J. 3id 
20. £2, 72. tid 
28 . ^467. 4J. nJ /4 


3 . R9. 100. 3 pice. 

6. C^ISo. 4^. 

B, ^10. 8a. icA 
12. 6a. 6p. 

16 . £20. 182, 8](^ 
18 . £11.122. 8|^ 
21. £50. 142. 9id 
24 . £118. 182. 5 j <4 


Examples. 93 . 

1 . Kio. 100. I pice ; R17. ii«. 3 P<ce ; R14. I3A < P><tie. 

2. R48. 14«. 6fi. ; R68. 7 «* » ***• O'** 6fi. 

3 . R4i9. 4«. lA ; RS '9 * 16 .^ 8 . 140. 8A 

’ 4 . £89. 162. si ; £209. 1 12. ; £*6^ 82. gd 

8 . £226^ 132 . 41^1 j £302. 32. id ; £491. Of. 
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6. £201. igj. 4W. ; 102. lojrf. ; ;C484. 142. td, 

7 . R47. 144. 2 pice ; ft73 ; Rj?* oa. 2 pice, 

8. R2328. 10(7. ; R3939. I4rt- 3A ; ^3979- »'«• 

9. R6106. t^. ; Usgti. 5(2. ; R7035- 

10 . /2819. 192. ',\d. ; ;^2228. 22. id. ; £27851. 132. ^d. 

11. £4816. 132. 2j^, ; £3503. os. 6d. ; £20434. 62. 3rf. 

12 . Ri. 14/r. 13 A Rif6. 14 . £i 9 . 22. 6d 

16 . R5468. 12A. 17 . £266. 172. 6d. 

I Examplep. iSU. 

1 . R7S. 7(2. 2 picc ; Ri2I. 6(i. 2 pice. 

а, H288. 7r, 9^. ; tt366. 7(1. 37J. 3 . 

4 . R6015. 3<(. 9/. R849a 7(2. 6. 

б. £12763. 102. 6d. ; £4285. 132. 9J(<'. 

7 . £4934- 102. c-Sd. ; £5432. 102. gjd. 

8-* £7783* 182. ioi< 7 . : £8624. 13.2. tc^d. 

0. R2754. ga. gp. 10. 


I. R3. 20. 1 pice. 

4. Ria 120. 471. 

7. Ris. 50. 3A 

10 . 112. 3i</. 

18 - £3‘ 7f'ioy, 

16. R56. 70. 57>. 

10 . R41. 30. 5A 
;^ 55 - I 3 f* 2*'^- 
8S. Ri. 20. 5^. 

28 . Ri3. 100. 5/. 

31. 30. gp. 32i 

m 

t 

1. R13. 90. ip. 


Examplos. 37. 

а. R4. 130. 3 pice. 

б. Ri 2. 13a. Ip. 

8. Ria 10 . 11 /. 

II. £55. 122. gid . 
14 . £2. 72. ii(^. 

17. R145. 120. tp. 
20. R138. 20. ip. 
23- £47. li. lid. 
26t R3. 4^. 3^. 

29 . £125. 152. 9i(/. 
10 annas. S 3 . 

Eatamples. $8, 


If. £j, 7 - 142. 2(7. 
18 . U1C031. 4 ((. 


R1618. 3(f. ()p. ; Rj7o('>. 
£2235. 122. 6d. ; £490. 


111799. 12a. gp. 


3. R7. 70. ^p. 

6, Rs. 1 50. ip. 

»• £3- 7 ^. .24^/- 
12 . £s 3. 182. 7i</: 
15. R6. 150. iq^l. 
18. R143. 150. 2/.. 

21. £9- iSf- 

24. £420. 22. i\<i. 
27. R5. 120. \p. 
30. £12. 182.* lod: 
20. 8A 34. 6/1, 


4. Rxt. 70, 4A 
7. 30. 3p. 

10 . £23f 152. 8i£ 


2 , R37. go. iqp. 
8. R4a ICO, icp. 
8. Rs. 30. 3A 
. 11. £5. 32. 3j(/. 


8. R2. 120.19/. 
0. R6t. oa. tp, 

9. ;£43. 162. Sdi; 
18. £3 02. i|o/i 
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1. R5. la. \p. 

4 . R3. 4 ^ 7 . tp. 

7 . Rio. 13^. Lo//. 

10 . ;^4. 5J. lorr. 

13 . £2, 13s. iW. 

16 . R204. iia, rem 

17 . R65. 8a. 3;^., rei 

19. ^ 14 . roL 6//.J rc 


Examples. 29. 

2 . R4. * 5 <T. 7p‘ or 8p 

6 . R 7 . 10 ^. 2 /. 

8 . R 9 . 3 ^. 10 /. 

11. /^li. los. 3jf/l 

14 . 

8/. 16 . 

I. 15/. 18 . 

n. 6t/. 20 . 


3 . Ri.Moa. 6^ 
6. R3. 15^. 2^ 
9. ^S- IIJ. 6j^. 
12.' /4. 19J, 9^/. 

. iSj. 5 i^. 

Rr43. 8«. 9/., reir. 38;^. 
R98. 1219. 7p.y rem. 989/. 
;ifi27. 2//., rem. 230^/. 


Examples. SO. 


1. 

9. 2. 1 5. 3 . 

24. 

4 . .21. 

6. 

28, rem. R2. i la. 6p. 

7 . 

21, rem. R5. 7 a. 4/^. 

8. 

40, rem. R3. la. gp. 

0. 

32, rem. /iS. 3^. s/f. 

10. 

102, rem. £8. y. 4^^* 

11. 

57 . 12 . 

1). 

300. 14 . 3426. 

16 . 

7 flays. 16 . 


6 . 


184. 

100 


Examples. SI. 


1. 

1 192320 gr. 

2 . 

170880 gr. 

3 . 

21927 gr. 

4. 

165000 gr. 

6 . 

319896 gr. 

6 . 

41865 gr. 

7. 

I lb. 4 oz. 6 clwt. 21 gr. 

8 . 

I lb. 6 oz. 

II dwt. 19 gr. 

9. 

10 lb. 0 oz. 12 

dwt. 4 gr. 

10 . 

17 lb. 4 oz. 6 dwt. 16 gr. 

a. 

2 lb. 3 oz. 0 dwl. 23 gr. 

12 . 

3 lb. 0 oz. 

9 dwt. 9 gr. 

13 . 

24 1b. 6 oz. 8 ( 

Ivvt. 13 gr. 

14 . 

2 oz. 16 fhvti 22 gr. 

IS. 

2 lb. 6 07 . 14 clwt. 8 gr. 




16 . 

I lb. 4 oz. 8 dwt. 8 gr. ; 

8 lb. 9 oz. 1 dwt. 8 gr. 

1 


1 16 lb. 9 02. 19 dwt. 16 gr. 



17 . 

&0Z 6. dwt. 16 gr. ; 30. 


18 . 

4 lb. 9 oz. 

19 . 

3 dwt. 18 gr. 



20 . 

34 - 



Examples. 

. 


1 . 

438^816 dr. 

2 . 

1218560 dr 


3 . 2C05392 di 

4 . 

5361664 dr. 

6 . 

1240064 dr. 


6 . 841 56 

7 . 

1 ton. 14 cwt. 

3 qr. J4 lb. 3 62. 15 dr. 



8. 

4 cwt. I qr. 6 

lb. 4 02. 

9 . 

12 lb. 6000 gr. 
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10. 63775 tons 10 cwt. o qr. 22 lb. 6000 gr. 

11. 38 lU 1 oz. 6 dr. 12. 14 cwt. 3 qr. 26 lb. 8 oz. 

I8t 1 1 tons 9 cwt. 3 qr. 4 lb. 14 . 3 lb. 4 oz[ 6 dr. 

16 . 6 tons 8 cwt. 2 |qr. 18 lb. 

16 , 2 tons IS cwt. 6 qr, 3 lb. 15 oz. 14 dr. ; 34 tons ii cwt. 3 qr. 
l 4 lb. 3 oz. ; 129 tons 6 cwt. 2 qr. 19 lb. 10 oz. 2 dr. ^ 

17 , I cwt. 2 qr. 37 lb. 5 oz. • 500. • 

18 , 2 tons I cwt. 3 qr. 11 lb 8 oz. 19 . 2 cwt. 2 qr. 2 lb. 

20 . 768, 21 . A [.oiind of feathers is heavier by 1240 grains. 

22 . 1751b. Ttoy. 

Examples. 33 . 

1. 3r40 knncbas ; 10175 tolas. 2. 6448 kanchas ; 8060 tolas. 

3 . 4796 kanchas ; 5995 tolas. 4 . 6176 kanchas ; 7720 tolas. 

3, 2288 kanchas ; 2860 tolas. 6. 7040 kanchas • 8800 tolas. 

7« 1 md. 32 seers 14 cb. 8. 1 md. 12 seers 1 ch. 1 kancha. 

V 9 . 12 md. 18 seers 3 ch.^^ 10 . 31 md. 10 seers. 

11, 31 md. 13 seers 13 cli. 13 . 41 md. 13 seers 7 ch. 

IS. Si md. 12 seers i ch. i knachi. 14 . 4 md. 27 seers 13 ch. 

15, 7 md. 31 ssers 10 ch. 2 kanchas. 

16 , 1 md. II seers o ch 3 kanchas ; 5 md. 38 seers 3 ch. 2 kanchas ; 



305 md. 1 1 seers 8 ch. 3 kanchas. 


17 . 

39 seers 1 ch. 

; 35. 18 . 595 md. 

2 seers 3 ch. 

18 . 

1 seer 2 kanchas. 20. 640. 21, i8goo. 

22. 75 



Exaofiples. 34 . 


L 

20 tola;. 

2 . 2^80 tolas. 3 . 

3816 tolas. 

4 . 

6792 tolas. 

6. 4^120 tolas. 6. 

72600 tolas. 

7 . 

S can. 7 md. s 

seer. 8. 16 md. 1 viss 2 

1 seers 6 poll. 

8 . 

3 can. 12 md. 

7 viss 1 seer 5 poll, i tola. 


18 . 

4. can. i6mcV 

3 viss 2 seers 2 poll. 2 tolas. 


IL 

2 viss 2 seers d 

1 poll. 12, 1 c 4 n. 8 md. 7 

viss. 

18 . 

86 Mn. 5 md 

14 , 4 md. 3 viss 3 

seers 6 poll. 

18 . 

ti.cn. 14 1^^ 

. 1 viss ,i seer 6 poll. 



'1 caDf' 3 

. i viss 2 Iseen ,6 pplL j itcan. 19 md« 6'viss 


V^i'4 4 vUs 6 poll. 
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17 . 12 md. 4 viss ; 40. 18 , 15 can. J5 iml. i viss 24 poll; 

19 . 1 ind. 1 viss 1 seer 1 poll. 20 . 960. 21 . 4375 * 

Exaioples. 35. 

1 - 7372S000 dhans. 2 . 801792 cilians. 3 . 756608 dhans. 

4 . 23224 .20 d bans. 6. 3148B dbans. 6. 1257984 dhans 

7. 1 can. 33 seers 24 tanks! • 8. i can. 7 nid. 12 seers 1 tank. 

9. iS tnd. 39 seers 39 tanks 2 mashas. 

10. 135633 can. 13 md. 24 seers 32 tanks. 

11. 2 ind 3 seers 22 tanks 2 masbas. 

12. 2 can. 5 nid. 37 seersl Pi.ianks. 

13 12 can. 3 ind. 14 seers 36 tanks. 

14 . 3 can. 3 ind. 32 seers 59 tanks. 

15. 7 can. 8 ind. 10 seers 3 tanks. 

10. 16 md. 36 seers 33 tanks ; 6 can. i ind. 32 seers 36 tanks ; 

39 can I ind. 25 seers 15 tanks. 

17 . 3 nid. 32 secis 56 tanks ; 400. 18 . j 8 can. 8 nicU 9 seers. 

19 . 1 ind 1 seer 1 lank. 20 . 6400. 


Examples. «IU. 


L 

4500 in. 2. 39600 in. 

3 . 

19CC80 in. 

4 . 

380160 in. 

6. 

182556 in. 6. 2C9S80 in. 

7 . 

6 i 30 (S in. 

8. 

762 in. 

9 . 

11 10 in. 10. 1467111. 

il. 

184S78 in. 

12. 

431766 in. 

13 . 

28 po. 2 yd. 14 . 36 po. . 

4 yd. 

15 19 po. 

2 y 

cl. [ ft. 6 in. 

L6. 

35 P<>- 3 yd. 1 ft. 6 in. 

17 . 

6 po. 1 yd. 10 in. 


18 . 

1 mi. 36 po. 5 yd. j ft. 

10 . 

I mi. 1 fur. 9 

po. 

4 yd. 6 in. 

20. 

. 1 mi. 2 fur. 4 po. 2 fr. 5 in. 

21. 

5 po. 10 in. 



22. 

I mi. 7 fur. 6 po. 1 ft. 23 , 

3 mi 

, 5 fur. 24 po. 

, 3 yd. 2 ft. 3 in. 


24 « mi. 4 fur. 28 po. 2 ft. 6 in. 25 , 504 in. 26 . 63 jn. 

27 . 126 in. 28 . 100 nails. 29 . 44 nails. 30 . 50 ells. 31 . 8000^ 

Examples. 87. ^ 

1 . 29808 sq. in. 2 . 47^44^0 sq. in. 3 . 7527<68co$q. in. 

4 . 8028979200 sq. in. 6. 473S^32 sq. in. 6. 80760240 sq. in. 

7 . 7880004 sq, In. 8. 127692 sq. in. 9 . 200196 sq". in. 

10. 300384 sq. in. 11. 17546220 sq. in. 12. 22632732 sq. in* 

C. A. 28 
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13. 12 sq. po. 2 yd. 14. 24 sq. po. 14 yd. 16. 32 sq. po. 3 yd. 

16. 33 sq. po. I yd. 6 ft. 108 in. 

17. I ac. 2 ro. 18 po. 19 yd. 4 ft. 72 in. 

18. 7 ac. 3 ro. 10 po. 8 yd. 4 ft. 72 in. 

19. 2 ac. 23 po. 8 yd. 2 ft. 36 in. 

20. 2 ac. 2 po. 25 yd. 3 ft. 72 in. 

21. 5 sq. yd. 5 ft. 34 in. 22. 2 sq. po. 3 ft. 94 in. 

23. 25 sq. po. 5 yd. 7 ft. 62 in. 24. 1 ac. 2 ro. 11 po. 28 yd. 51 in. 

26. 4390848 s<j. in. 26. 48400 sq. yd. 

Examples. ^S. 

1. 23280 ga. 2. 4025 ga. 3. 42140 ga. 4. 124000 ga. 

6 . 6399 ga. 6. 101100 ga. 7. i bi. 6 cot. 15 ch. 

8. 2 cot. 4 ch. 8 ga. 0. i bi. 4 cot. 10 ch. 12 ga. 

to. I bi 11 cot. 4 ch. 

Examples. 29. 

1. 139968 cu. in. ; 326592 cn. in. ; 559872 cu. in. ; 746496 cu. in. ; 
933120 cu. in. ; 1819584 at, in. 

2. 2 cu. yd. 17 ft. 768 in. ; 21 cu. yd. 4 ft. 966 in. 

Examples. 49. 


1. 

404 gills. 2. 

2816 gills. 

3. 

i3o4gi]]s. 4. 

r6g6 gills. 

6. 


18176 gills. 

7. 

>59744 gills- 8- 

50432 gilb. 

9. 

438032 gills. 


10. 

31 gall. I qt. 



11. 1 barrel 28 gall^ 3 qt. r gill. 12. 2 barrels 34 gall. i.qt. 

13. 6 barrels 9 gall. 3 qt. 1 gill. 14. i qr. 3 bus. 2 pk. i gall. 3 qt. 

16. 5 bus. 3 pk. 3 qt 1 pt. 16. 1 last 2 qr. i bus. 2 pk. i gall, t qt. 

17. 4 lasts I Id. 3 qr. 1 bus. 3 pk. 1 qt. 1 pt. 1 gill. 

18. 25 lb. avoir. 19. 3500.1b. avoir. 20. 64 ; 32. 

^ Examples. 41: . 

1. 2592$ sec. 2. 637800 sec. 3. 1512000 sec. 

4 . 1 hr. 23 min. 20 sec. 6 . 1 da. 3 hr. 26 miir. 5 sec. 

6 . 1 da, 3 hr. 46 min, 40 sec. 7. 1 wk. 4 da. 13 hr. 46 min. 40 sec. 

8. 94% 9. 121* 10. 244. 11. 577; 

12. ^89 13 . 821. 14 » Thursday. 16 . Wednesday. 
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Examples. 43. 

1. 26247". 2. 865535". 8. 1296000". 

4. i*. 6'. 40". 6 . io“. 32'. 36". 6 . I rt. gle. 26“. 40'. 

7. I rt. gle. 47*. 36'. ’ 8. 3 rt. gle. 4*. 20'. 54". 

Examples. 43. 

i. 24000. 2. 104 reams 3 quires 8 sheets. 3. 432, 

■* 

Examples. 44 

2. 1632 gr 3. 24960 m. 

5. 612309 m. 

Miscellaneous Examples. 4£S. 

1. 61200. 2. R19. 13/1 6 p . 3 . ^^569 IS . 7^ 

4. 479 mi. 2 fur. 6, R13. 3a. 6 2028. 

7. ia,4/>. 8. is.g{^f.9. 16384. 10. 105 paicehs, 30 seers rem. 

11. 96. 12. 1920. 13. Ti. 14. R188 iia gp. 

15. K12. I5«. bp. 16. R48. I4f?. gp. ; R343. 6<i. 3p. 

17. R3. loa. 3p. 18. R500. I3r4 gp 19. £^\. is iid, 

20 . Rs. la. 21 . R 3754 - 9« 9/- 22 . 6s. 3<i. 

23. 56 yr. 3 mo. 7 da. 24. 160. 2,5. 5 sec. 

20. 3960. 27. 2 ft. 7 in 28. 419^. 29. R83. 12/1. 

<30. R32. n<2. 9/^. 31. £66.i25.6d 3a 17. 33. k687. 10a. 

34 £ y >- S'T- ii<^ 86. ijr. 36. 104. 37. 53. 

68. i3olb. 80. i6yr.4tna2da. 40- ^ s . 2 d . 41. 2 s bd . 

42. 62. 43. 12 seers. 44s 5 md 46. 8 min- 18 sec. 

48. 4; ft. 4 in. 47, i6th September. 48. Friday the 8ih of May. 

49. 53 hours. 60. 192000 miles per sec. 5i. 68. 52. 19. 

53. 3 yd. 54. R?. 3^. 65. 11088. 60. 4497-tirne^. 

67, 18000. 58. R2745. ^2. 41 yd. 4 in. 60,(28 yr. wk. 4 da. 

Examples. 46 

1 . 84. 2 . 44. 3. ia. 

4 Receives £13. 13s. gd 6 . Ri. 7a. 3p. 


I. ii2ogr. 
4. 1 92000 m. 
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Examples. 4T. 


1. 

G.tins 

Ki. &i. 

2 

h2i. 

la. 6//. 

3. 

R30. 

4. 

S17. 12a. 

5 

B30. 7a. bp. 

6. 

Kc. foa. 3/». 

7. 

SP- 

8. 

4rf. 

9. 

£i u. 


10. 

2 i qr. 


11. 

SS. 4d. 

per yard. 

12. 

Hi. 5a 

per Ih 

11. 

(lain 

I2J. 6</. 


14. 

4d. 


16. 

(i) Hi. 

2a. ; (ii; Ui 

■ 3'^- 










Examples. 49. 




1. 

4a. ?p. 

2 . 

£i. 4 

It. 3. 

15a. 

4. 

R9- 6a. 

6. 

2J. 3 #/. 

0.. 

2S 3a. 

7. 

24/. 

8. 

6 seers. 

0. 

9 lb. 

10. 

2f. 6rf. 


Examples. 40. 


1. R23. ^v 7 ; /?, I a. 9/>. 

2. Jl, £i 2 . 6.C ; A\ /16. or. lolr/. 

3 . The jret K31. 3^7 i/>. each ; the re«%t U22. 4rt. 4/. each. 


4 . 

E.'icb nmn, 

Ujo. 4 

•• bp ; each woman, 

R26. 4a. tp. 

6. 

A, 14 16, 6a. 

■0/. : 

1113. 6a. 10/. ; i\ 

Kg. 6rt. 10^. 

6. 

A Iti'j- «. 

',a. if. 

; /;, R106 13a. ip. ; 

C, Rrort. 13a. 3 p, 

7 . 

;^ 4 o.. 







Examples. 50 . 



L Boy, Kio. fia. \ piii, 1<5. 3^. 2/. 

2. /f*s sharc-Kij. 9/7. 6/>. ; i??’5=»Rio. 6a. 4/^. ; C*s = R5. 5a. 

3 « Each ina-'', Ki 2 . 8 ; each woman, 115 . 4 a. ; each boy, R 3 zoi 

4 . ib. I 4 J i.d ; /;, j. 7J. 3flf. ; L\ £u ijj. yhf. 

6. One gets /v 3^ 9/ ; and the other two, £2, iis, lohd each. 
0 . A, iSu. ip. \ //, U12. 8a. bp. 


Examples. 31 . 

1 . 12. 2. 10 3 , 12, 4 . »i6. 

A. i I rupeeSi^ 22 half-rupees, 44 quarter-rupees. 6. 32. 

* Sxamploa 32. 


L R} 7#. 9^. 2 . Rio. 20;' 

a, . pHpe of a horse is 675. 8a , of a cow, R35. 

; atot]ble»3J. 
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Examples, 


1 . 

2, 3- 

2. 3,5.9- 

3. 

3, L 9 

4. : 

3, 4, »o* 

6 . 

2» 3, 4, 

II 6 . 2, M. 

7. 

2. 3i :i *0 

8 . 

?! 4- 

9. 

NonCi 

lb. 5 . 

11 . 

2, 37 4, *j. 

12 . 

2 , 

13. 

3. S- 

14 5 . 

15. 

2 , 4 , i>i »o 

LO. 

- 1 4» j • 

17. 

3i 9- 

18. 3 , 11 . 

19. 

3 

20 . 

3, 5*9? 'O- 

a:. 

7. 

22. II. 

23. 

»3‘ 

2 '. 

7^ •», '3 

26 

11 . 

28. 7, '3- 

27. 

Nonf . 

28. 

7i > '« ‘S- 

29. 

6, 12 . 

30. 6, 12, 

31 

6 , l 2 ,>jO. 

:3i. 


33. 

2 ; T. 

34. I ; 

7 ; 2- 

35. 

27*7- 



Exumpics. 



1 . 

2«. 

2 . j 3. 

3. 

2 . 3 ’-- 4. 

2^3- 

6 . 3’- 

6 . 

2^ 

7. 2‘.3' 

8 . 

2.3^. 9. 

3“ 7. 

10 2 «. 

11 . 

2^5. 

12. 2 ’. II. 

13. 

3®.ll. 14. 

<0 0 

>“• 

16 . 2 *. 3 ». 

10 . 

2‘.ll. 

17. 3*13- 

18. 

2».3®. 10. 

5 * ' 

. S40. 5*. 

21 . 

3’-37- 

22 . 2 . 3 . 5 ®.?. 

23. 

2^3*. 2I. 

3 1 1 

. il6. 

26. 

2-5*.73 

27. 

27.32.5 

i.8. 3'.7 

•3‘ 

•40. l“j*. 

30, 

2*.3.5’- 

23 . 29 . 31. 

prime. 

pnine. 

as. 5* 

34. 

prime. 

36. prime. 

36. 

prime. 3 * . 

ptiiiie. 

S 0 . 3" ^3* 

89. 

prime. 

40.' piime. 

41. 

11^,31. 42 

3 *3-' 

4.i. 17269. 

44. 

prime. 

46. 23.31. 

46. 

prime. 47 . 


. 40. II. .63. 

49. 

prime. 

60. 29 47 - 

61. 

10 . 6 ift. 

It. 

61. II. 

64. 

5, 7. 

66. 5,7-, 

66 . 

6} 8j 1 ^ t* 




Examples. 5.V 

L- 3 . 2 . 4 »• 5 . *• ‘8 »• S- "■ '*• 

7. 75.’ 8. 4- *• '"J- i- I . 4- 

12. Wo common facior. 13- S^* *5‘ 

• 

Szamplos. A(* 

l, 48. 2. 3. 3- 4- *' *■ * *■ '*■** 

7. 101. 8. 143- 8- 377- I®- 7 H- '33- >8- 

IS. 19. . U. 15. 18- 53. 10- 58' 59- !«• 

19. ,173. 90. 147. 9L 221. 22. 3- 2«.. 57. 2«. 287. 

fS. 21.3. 20. 231. 27. 15. 28. i33'<. SO. 2j7- 30. 6. 
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31 . 

No. 

33 > 

Yes. 

33 . 

No. 34 . 

Yes. 

36 . 

No. 

86 . 

No. 

37 . 

Yes. 

38 . 

Yes. 

38 . 

No. 40 . 

37- 

41 . 

37. 

42. 

23 . 

43 . 

17* 

44 . 

3- . 

46 . 

S 46 . 

3-‘ 

47 . 

63 . 

48 . 

17- 

48 . 

57. 

60 . 

2 . \ 

61 . 

3 . 62 . 

Ri. 4<7 


63 . 

3^- 


64 . 

i 6 . 

• 56 . 

» 

32- 

66 . 

No. 57 . 

i8o gall. 

68 . 

• 1 tola. 





£xample». 

57 . 



) 

.t 


1. 

96. 

2. 

3734 - 8. 

891. 4 , 3520. 

5 . 7488. 

6 . 

259488. 


7 . 672. 

8. 3.3374' 

9 . 87087. 

10. 

759655- 


11. 49077. 

18. 734877- 

13 . 96672. 

14 . 

> 59 ' 37 - 

16 i 83 ' 45 . 

16 . 2672700. 

17 . 2310. 

18 . 

2376. 


19 . R5256. 12a. 20. 64. 

81 . 390. 




Examples. 58 , 


, 1 . 

48. 

2. 

48 3 . 

720. 4 . 36. 

5. 352a 

’0. 

1680 

7 . 

28050. 3 . 

360. 8. 1890. 

10. 7560. 

IL 

7200. 

12. 

144. 13 . 

841 5. 14 . 7920. 

16. 792- 

10 . 

3570. 

17 . 

248150. 18 . 

98280. 19 . 49140. 

20. 5484. 

21 . 

2375 * 0 - 


22 2520. 

28 . 1680. 84 . 10800. 

86 . 

98280. 


26 . 189. 

87 . 389. 38 . 141. W 

89 . 

1296 sq 

in. 

80 . £1^9. 

31 . 14 min. ' ' ' 88. 9^ miles.l 

83 . 

131 yd. 9 in. 

34 . 677. 

86 . 232792560. 88 . 75 yards, t 

y ^ V ‘ 



' ? 

Examples. 59 . 

, 


■ 

a. 

4J. 3 . 2g, 

4 . 1 seer, ' 5 .. 

ja. 0 . 9.ri 

7. 

7 in. 

a. 

5/. 9 . 10 

in. 10. 4<£ It 

3 pice. 

18 . 

3 cwt. 

18 . 

160 yd. 14 . 

6 ch. 15 . , 9 sq. in. 

16. 7 lb- 

17 . 

ta. 

18 . 

9a, . 19 . 

ift. 80 . 

21. ‘ IS min. 


y . Examples. 

a. \(i;V;WiV/!W. 

8. 4- {f f.H; Ilf ;*«»;« 

8. la.; « ! i j.5 W ; I8- 8- 

Examples. 41. 

'. 8 i , 4. I , 8. ». 

e. #*: . , 7; f 8.,?; 9. S. lo. *, 
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11 . 

i- 


18. i. 


13. 

s- 


14. 1 


16. 

1 

10 . 

i. 


17. i. 


18. 

1 


19. 

> 

20 . 

s 

I- 





Examples. 

Ola. 





1 . 

U 

2.1- J.t- 

3. 

4. 

ifs-ly 

6 


0 . 


7. 

*?•. 

8 . 

/ff‘U 

9. 

l. V 

10 . 

S.J^ 

11 . 

fi' 

12 . 

f !> 

13 

/j-t 



if 

10 . 

H?. 

17. 

Sjf 

18. 

}f 

19. 

888‘ 

20 

??. 

21 . 

\r- 

22 . 

f 

23. 

H 

24. 

If 

25 

,‘S8' 

26. 

s?. 

27. 

i 

28. 


29. 

f?. 

30. 


3L. 

tl 

32. 

? 

33. 

*)» 

HM* 

34. 

?• 

35. 

tf 




Examples 01b. 


I, i- a. I 8. J. 4. 3. 6. e 


- 7. 

i\i- 

8 . ^ 

;.■ 0 


10 . 

Y. It li- 

12 

* 

• ?• 




Examples 

02 . 




1 . 

V- 

2 

Y- 

3. 

w- 

4. 


5. 

Y.' 

6 . 

I 8 f 

7. 

W- 

8 . 

w- 

9. 


10 . 

*48*- 

11 . 

VoV. 

12 . 

’ 2 r. 

13. 

w- 

14. 


15. 

Sfjl. 

10 . 

Ui- 

17. 

mi- 

18 

®.Vi’ 

19. 

K044 
SU4 ■ 

20 . 

-w. 




Examples. 

03. 




1 . 

si- 

2 . 

2 i. 

3. 

4i- 

4. 

si 

6 . 

Si 

6 . 

si 

‘7. 

9- 

8 . 

6 J. 

9. 

9A. 

10 . 

5- 

11 . 

2 U. 

12 . 

4 

13. 

sf 

14. 

4i?. 

15. 

3». 

10 . 

4f ■ 

17. 

2 ^Vr- 

16. 

• 7i\. 

19. 

56 I. 

20 . 

7 . 

, 21 . 

m- 

22 . 

329 . 

23. 

lOI^ 

. 24. 

10 . 

25. 

48 J. 

20 . 

. 2 f 

27. 

niSf 

28. 

10 , 1 *. 89. 

11 . 

30. 

4i?f 




Examples. 

04. 




1 . 



0 - 'Rfi aV 


3. 89> if 4. 

■ ill* Af iV 


®* IS* ®" }J8i ?J> ^8i ®' W» SS» W* 

®' JAt i^A» sWj» sSs" jflft* iJ£* 

12. i8i T8" 8S»A»A* 

u- }f«8S.A- 1®- ?iS. f&8> 17- ?f. iVifliA- 

18. «8>IS.i8>if>iS. 1®- M.iVr.ilt.i'A.tff 

80. HH* IHf. 8 iiK III 8 > S!lf 8 i. I 88 > 888 . 889* 

* ' 
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aa- ?SJ. 1V4. 1%, i 7 «. 
24. JS, '■‘A*. Ifl. iS- 

ae. 44 , ViS SJ. 5?. ii- 


23- lVo*i> 340A1 Ri3oi 

26. S1;®,A*A,<r|:iB. bVA.bVA- 

27. 


Esamplcs. 65. 


1 . 

f. a. ,V 

3 . *S. 

4 . 

*S. 6. J. 0. t?. 

7 . 

SJ gre..ilest, 

least. 

B. 

greatest, J least. 

0 , 

5? greatest, J® 

least. 

10. 

^icalcst, ‘i least. 

It. 

;®o greatest, ,»# 

least. 

12. 

•h greatest, 2^4; least. 


13. 

10 . 

^9. 


i A, 5. 
V, 3!!, V- 


14 . iS.iV. A- 
17 . 

20. ?ii,?4,?,TV 


Examples. 08. 


16. 1 1, it, V 

18. 

81. il, ' SI 


J» ? 1, 5'B- 


1. 

2i. 

2. 

3. 

H 

II ■ 

4. I iV 

6. 

2 1*0. 

6. 

•IS- 

7. 

I. 

8. 7,V 

9. 

1?. 

10. 

»'ll. 

i,V 

12. 

•sV 

13. 

lAV 

U. iJJ. 

16. 

, 20.4 

* 2 4 0* 

10. 

I’i- 

17. 

t;.' 

18. 

•fVfl. 

lV(F 


20. 

4i%. 

21 . 

2ii. 

22. 

i?8. 

83. 


21 . 

4tV 

25. 

sUt'. 


ae. 

•tit.. 

27. 

3)8. 

28. 

2.' 


29. 

3i]?i. 


so. 

2t’o^ 


Examples. 


1 . 

7f- 

2 . 

uh . 

3. 


6 . 

29»?. 

7. 

si 

8 . 


IL 

Mil- 

12 

11 ). 

13. 

i6o?J. 

10 . 

5ItV 

17. 

9764 * 1 - 

18. 

lyJ- 

81. 

»39. 9a. ^up. 


28. 

88 . 

. >5y«i- 

2 ft. 

6 |y in. 


84. 

8 S. 

^21 02. I 

odwt 

- ^9i gf- 


26. 




4. isSS. »- ,a3J. 


c 




t 


Examples, OS. 

> 4 . % 6f. 8. 1. 4. ,V »■ U- 8. 

4i. 8' 1 %- ilO- 11. AV la. ??*■ 

14). H S^% !»• iV I« ,V W. 1 8. |. , 

iV to* i?i!* 21. iV 38. A 88* A. 84, JK 
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Bxaiiiples. 


1. 

3h 

2. 


3. 

3l-' 


4. 

5S- 

5. 

5* 

6. 

S*:- 

7. 

m- 

8. 

8*- 


0. 

=S- 

10. 

sfJ- 

11. 

16. 

It 

92?- 

12. 

17. 

siY- 

ioi3. 

13. 

18. 

6/..V 


14. 

10. 

8lS- 

6./i. 

15. 

20. 

9*S- 

9il 

21. 

2i- 

22. 

ft. 

23. 



24. 

9'f 

25. 

8i> 

A6. 

12, -i.' 

27. 

<316. 

2lB. 

iol\. 


20. 

1 7s. 

30. 

6/f. 

31. 

m- 

33. 

7i'b 

33. 

Jl A* 


34. 

SlV- 

35. 

9i- 

86. 

i§. 

37. 

12-;?. 

38. 

i4“h 


30. 

1 

40. 


41. 

Aio. 

12 . 1^. 


42. 

R2 . 

12 . 

9*- 

43. 

^4- 

4 ■ si' 

44. 

£iq. 

9 ■ 5 Iff- 


45. 

£s- 

12 . 


. 46. 

6 yd 

.5i *0' 

V,*' . ’ 





Fixamplos. 

70. 






1 . 

4*1- 

2 . 

7- 

6 . 

19V 

7. 

lOj. 

n. 

22I. 

12 . 

23} 

16. 

ftV 

17. 

i3i- 

21 . 

3:aV 

22 . 

6!i. 

26. 

I334i. 

27. 

487? 

31. 

iSf'AV- 



84. 

386, >0. 



37. 

2^9 TOS' 



40. 

j64“.'9 ' 

7ft. 


48. 


' 5- 



3.. 

lOft. 

4. 

8. 

300. 

0. 

13. 


14. 

18. 

473 . 

19. 

23. 

32«S- 

24. 

28. 

I77J. 

20 

32. 

4'l 1 .th' 


35. 

22999iV(7ff- 

38. 

6399? .V 


41. 

H50 . 7 . 

■2i. 

44. 

£36 . 7 • 



3?. 

5. 

si* 

2t- 

10. 

10^. 

60}. 

15. 

19S- 

66?. 

20. 

100 ft> 

198?. 

25. 

213. 

adftV 80. 

3Sli. 

33. 

899 1'JiV 


36. 

S'Qo!- 


30. 

.18 

■ ili* 

42. 

K49- 4 

..5l* 


r ' - 







Examples. 

71. 




-it. 

i-. 

2. 

iV 

3. 


4. 

J* 

5. 

rfV 

e., 

iir 

!»?»• 

tiio* 

7. 

12. 

\U- 

8. 

13. 

7 ?<r’ 
S?J* 

0. 

14. 


IQ:^ 

15 ;' 

3??5* 

stSi* 

'‘16. 

lift IT* 

17. 

1*' 

IS- 

A- 

10. 

A- 

20. 

ih • 

21. 

>«• 

22. 

(?T- 

OS. 

iVff- 

24. 

A- 


423 . , 

26. 

i2i^* 

47. 

1781 . 

88. 

HV- 

20. 

IS258- 

30. 

lO.Vift. 

SI.. 



32. 



33^ 

214 ?- 

34. 

>SI- 

4 1 

86. 


j-'* ®'iV 

^ 86. 


• 7iV 


37. 

• 

17 - ct*. 

sst: 

. 

tS'. 10 

AV 

39 . 

80 . 

40. I99|. 

4L 43t4 
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42 . 112,*,. 48 . 4i\V 26|. 46 . 217??. 46 . 146JJ2- 


47 . 

R 2 . 9 

♦ of. 

48. 

R 1.4 

Ol*. 

49 , 

, R3J 

• 5 - 

6^v 

00. 

ftO • 4 

.2tf. 

01. 

£3-" 

. 64 . 

83. /;3. 

>9 

i-a 




Examples 

7« 





L 

1 

a* Hi- 

8. 

1 4. 

A. 

5. 

4 i. 

0. 


7. 

f. 

8. iV 

». 

10. 

.3i. 

11. 

I*. 

12. 

2 f , 

13. 

a**- 

14. 

25f. 

16. 

3- 

10. 

14?. 

17. 

10 

18. 

8. 

‘ 10. 

28A. 

20. 

i6|*« 

21. 

9 i 

22. 

8. 

WT'Sf. 

24. 

3S- 

26. 

8 

20. 

1581. 

27. 

12}. 

38. 

■40* 

29. 


1. 80 

t 

3lr*- 

'2*. 

88r* 3 ii. 

88. 


84. 


85. 

A- 

30. 

28. 

87. 

294 . 


Examples 73. 


1 . 

6 . 

9 . 

12 . 


1366 in. 2. 2574 in. 3 . 5742 in. 

9702 in. 0 . 39582 in. 7 . 673308 in. 

50965259 in. 10. 113691659 in. 11. 
1920996 sq. in. 18 . 59864508 s>q. in. 14 . 


4 . 7722 in. 

8. 274428 sq. in 
1528956 sq. in. 
4033699560 t»q. in. 


Examples. 74. 


L 

ij 

2 . 

ii 

8. 

1. 

4. 

i^. 

6. 

>S- 

8. 

<'4* 

7 . 

3* 

8 . 

21 

9. 

I82. 

10. 

li 

U. 

1- 

12 . 


18. 

u|. 

14. 

6?. 

16. 

»7ii 

18. 


17. 

alil. 

18. 

ij. 

19. 

li 

30. 

2|. 

31. 

A 

32. 

ij. 

33. 

6fy. 

24. 

3i%. 

26. 

16 . 

30 . 

Si 

37. 

lA- 

38. 

A. 

29. 

93i 

80. 

The former- 





Xzamplee. 70. 



t 

At! 

1 . 

a. A 

J*i 

3. 

iIt 

;2?. 

4. 

A ; 

0 . 

A 

feo. 

6 . A 

J lOj. 

7. 

sV * 

409|. 

«. . 

A^a:4fC 



sri w. li 

563 . 

11. 


8. • 

13. 



4 is. -I4k. 2i. 16 . .1 min. 45 sec 

Klsoellaxiootts SEamples. 76. 

L 9. 8 . s|. 4. tV 6 ' ^ S- 

9 ^ 10 ; 11849. 6 . !o}. 

']B 4 5 H! 9 lbv ' ftiSaa 18 . '^50. 14 4 iR 3 i^ f - 
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10. 

i- 

17. 

lAr- 

10. 

!• 

20. 

A- 

3€-' 

h 

22 . 


23. 

ih- 

24. 

1%. 

26. 


26. 


37. 

K 60 . 



28. 

£720. 


20> 153. 

30. 

2 a fiules. 

■ 

400 

inches. 

32. 

8] 6, 1 

1.2 

; 24 kings in 

all. 

33 . 

34. 

34 ^ 

ii\. 

35. 

if. 

36. 

5 times. 

37. 

A* 

38. 

27 hours. 

39. 

3f 

40. 


41. 

«3 : 17. 



42. 

36. 





• 





• 

Examples. 

77 . 





1. 

2 

2. 


3. 

32* 

4. 

13. 

6. 

A- 

6. 


7, 

m 

8. 

iin. 

9. 

J^* 

10. 

a 

ll. 

3- 

12. 

3. 

13. 

5*V 

14. 

96 ^. 

15. 

17. 

16. 

H?- 

17. 

4i 

18. 

1 

19. 

".V 

20. 

A- 

21. 

18. 

22. 

8|8J 

. 23. 

i 

24. 

i45- 





Examples. 

78. 

. 




1. 

f- 

2. 

iS- . 

3. 

A- 

4. : 


6. 

25i- 

0. 

15 S- 

7. 

iiVr- 

8. 

6AW 

9. 

4A. 

10. ; 


11. 

n- 

12. 

A. 





Examples. 

79. 





1. 

/I'S. 

5 

s- *t- 

3. 

AV. 

4. 

6. 

6. 

I. 

6. 

liS- 

7. 

>*• 

8. i 

9. 

li. 

10. 

A. 

11. 


12. 

A- 


18. 3*. U. 16. 2. 16. ,'Vff. 17. 22«. 18. I 

10. 3. 20. iVt^21. 2il 22. 23. 2\l 24. 


Exampl 9 S. 80. 


1. 

3 . 

8. 3i 

3 . 

97 

4. 


6. 9iJ- 

6. 


7. 

12. 

8. 7a*i 

i. 9 . 

7»V 

10. 

a. 

11. 4Hi 

12. 


13. 

Aih 

14. I. 

16. 

H- 

16. 


17. 4i8i. 

18. 






Examples. 

81. 




1. 

u 

fi I 

i- 

3. 

7*. 


4. 6A. • 

5. 


e. 

■Ay' 

1 . 

8. 

3A'2- 


9. liJi. 

10. 

9)|. 

11 . 


18. 

4f 

14. Si 

16. 


le. 

y ' -V 

^ /I 


IS. 

JO. \ 

19. lA. 

30. 


90. 


■'’"W ^ 

P' 





, 



' '■ ■''' 



Bzasislde.,. 




' 

■ w 




3. 

*• . 



5. 

3|. 




• 1 /' 


i4i%* 

; .9; 


10 

• i4- 
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IL 


12. 


13. 

3- 

14. 

Si’s'lT. 

15. 

573>V 

16. 

49 

17. 

??• 

18* 


19. 

sl- 

20. 

SiicIVo' 

21. 

•,v 

22. 

R 

23. 

1. 

24. 

4. 

26. 

1 

26. 

1. 

27. 


28 

5 1 r* 

28. 

84??. 

30. 

«0,V8- 

31. 


32. 

22i- 

33. 

12:* 

34. 

3iV 

36. 

35J- 


1. K 3 . 1 C . 4 . 

4. R8.8.8. 

7 . ^ 33 . 16 . 4 . 

10 . K 70 . 9 , 4 . 

13. fti i . 5 . 9 /f. 

le. R32 . 6 . 10}.' 

18. ;£i 5 .io. 2 j. 

23. 4 cwt. 2 qr. 24 lb. 

24. 25 min. 25^'g sec. 
27. Bi. o. sf. 

SO. /22 . I . 9 I 3 . 

33. loj. 
jie. i 6 ,t. loi//. 

38. ;f3- i 8 - SiJSS- 
41. ;£I4.1S-2. 
R2t7.i5.6. 


Examplca! 


2. 

Ui . 10 . 8. 

3. 

Ri. i 4 f^z. 


6 . 

11a . 3 .& 

6 . 

ja. 6p. 


8. 

;C5S lOi. 

9. 

£^ 9 - I 4 « 


11. 

Ill . 12 . 8,. 

12. 

R 1 .2.1 

8 . 

14. 

£3^. is. ' 

16. 

6.t. 3rf. 


17. 

fti 9 . 9 . 9 j- 

18. 

19c. 6,V 

ti. 

20. 

R284 . 2 . 6^^. 

^1. 

£22 . 14 


12 oz. 

23 

343 yd. 1 ft. 

lOfi in. 

26. 

2 pk, li} gall 

26. 

. ^146. 1 

[1 . 11. 

28. 

H122 .3-8. 

29.* 

£7 

. icj. 

31. 

R3i . 8 . 65'^. 

32. 

RS . 10 

.7. 

34. 

i2«. 9 i?SA 

36. 

£ 2 . a. 

7 h . 

37. 

R 3 . 5 . il 

38. 

ai4. 6 

.oigi 

40. 

of R6. iia , 

JofB7, R?. 


42. 

R 8 . 9 . 4 t- 

43. 

R6. 5 

• 9 i- 

46. 

184. 9 j 8 /f. 





I :> sV* 


Examples. 84. 

3. 9f 3. 5,V 4. 7i. ». 7lJ. 

8. 3J. 8. ?2i. Iff . iSS- 11. ISi. 

W. ?-Si3.,a5. r w*. JSJ. 

'.ao.;2|nt,. 

^ ,SS. 42<?r* *‘2S« S^il* ' 87.' jlf/sS* 
81 . sVff. . aa. - 







< a. 
1 7 


IT HR 

4i; 


8. 7t. 

18. xVA> 
18. .^th. 
23. j. 
as. i,%», 
33. 3. 

as. ,gf,. 

43. 9 . 
43. j’j. 
53. 1. 



ANSWERS TO EXAMPf.ES 
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Miscollanoous Kxainple:^. 85 . 


1. 

il a. 

U72. 

3 . HS. 5<2. 4/>. ; Ri2. Za , ; R12. Sa . 

4 . 

/7 . 3 . ij. 


6. tt3. I3«. : 

8gA 6. igj. npf . 

7 . 

£f ’ 13 - 7 l 


8. 6;iyft. 

0. 44122.13.9. 

10. 

£2. gt . 11. 

Ui. 6/r. 

12. 1 

13 . i 14 . , 1 >,. 

16 . 

i..i*. 10. 

n'r* 

^ 17 . JA 

18. II7S5862 

19 . 

tt3 . 4. f). 20. 

•A* 21. 

72 oz. 22. 

12 lb. avoir. 23 . jV 



Examples. 8G. 


L. 

•3. 2. 2*01. 

3 . *07. 

4 . ’104." 6. 

•0008. 6. *000009. 

7 . 

1 2 0 too6. 8. 

■013005. 

0. *00010001. 10. 100502. 

ll. 

70, 7 ; 7000, 

■007. , 

12. 290, 2 9 ; 

2yOGO, '029. 

13 . 

2, Oi ; 200. ' 0007 . 

14 . '2, '002 ; 

20, *00002. 

15 . 

34. *34 ; 3400 | 

■ 0 O 3 J. 

18 . 703, 

703 : 7030, *00703. 


17 . looj, 1003 ; 1003, 001003. IS. * 07 , ‘0007 ; 7, 000007. 

10- 592* 3 92 ; 39200, *0392. 20 . 234*5, 2 345 ; 2345 ^ ’ 02345 - 

21, 30000, 309 ; 3000000, 3. 22. 1232, 12*32 ; 123200, ■1232. 

23 . -i, 24 . -oi. 26 . 3;, ; 70*5 ; .jo. 20. *25 ; *06 ; ‘3. 


Examples. 87. 


1. 

i 

2. 


3. 

i 

•i 5“ 

4. 


5. 

.Vou' 

0. 

KO- 

7. 

i(W* 

8. 

4 V 

0. 

ih 

10. 

•JlJ 

4 O' 

11. 

1 -JfiOH 

\i 1 i * 

12. 

uV. 

13. 


14. 

tV 

15. 

{A?r 

16. 

tJiVrtIT* 

17. 

‘!l8l{8‘ 

. 18. 

*.V- 

19. 


20. 


21. 


22. 

7i- 

23. 

8i. 

24. 

ij- 

25. 

24 Q. 

28. 

3-2rt- 

27. 

9g^()- 

23. 

6*^0. 

20. 

3y(fW 

30. 

7Aiy. 

3L 


32. 

n A- 

33. 


34. 

> a 

35. 


36. 


37. 

• 7 * 

38. 

• 9 - 

39. 

12» 

40. 

2'4- 

41. 


42. 

* 0725 . 

43. 

■ 03 S 9 

44. 

■ 09 . 

45. 

i'2345. 

46. 

*003. . 


200 : 03 . 

48. 

• 01 . 

40. 

* 0125 . 

50. 

• 00079 , 


E:i;amples. 88. 


L ati'ifij; ; .a., 37 W 43;.3i- *• 80*33. 6 , • to-364U. 

e, . ‘tv, ,7, ; JO. 8, 90$'9099. U 14*S3302- W. 8. 

a .|« 66 i';IC .417'^^^^ .18, 669’??!8'‘ 657 * 3836 ^ 

'; 18 ; 'R 347 *^^^^ . 17 . i; 747 -oi 99 ^ 

\ 1$.. 33r4S^fc ' *0, 41*307 in; 



40 



ARITHMETIC 

• 





Bxamplea. 

89. 


1. 

7084. 

2 . 

i‘ 97 n. 

3. 109922. 

4. 19970334- 

5 . 

62-65. 

0. 

J04-103. 

7. -000275. 

8. *0118766. 

9 . 

7'5S 54623 . 10. 

342-817. 

11. - y - 

12. 2*063. 

13 . 

R 7 'oooi. 


14 . £'99949. 


16 . 9 88309. 

16 . 

696* 162. 


17 . 83-9583. 


18 . 1999*25218. 

19 . 

128-471. 


20. 873-14159. 

21 . By 2*7183. 




Examples. 

90 . 


1 . 

74'52- 


2 . 36-2. 

3 . 

•13446. 

4 . 6006. 

5 . 

'001024. 


6. -000324. 

7 . 

28-00028, 

8, 2456*8884. 

9 . 

40*804. 

10. 30*228. 

11 . 

1*62023. 

12. *0003125. 

13 . 

426401 4< 

14 . 8 . 

15 . 

■58. 16 . 8. 17 . 216*32. 

18 . 

5891 2. 

19 . *00008. 

20. 

•0000423. 

21. *00003738028. 

^ 3 . 

‘819. 

23 . 'oooi. 

24 . 

‘S200.3. 

20. 3-5. 

26 . 

30917497. 

27 . 1209*11. 

28 . 

•090. 

29 . ‘1344620025. 

20. 

48*6328503. 31 . 15*625. 

32 . 

•015625. 

33 . ‘00008. 

24 . 

216. 

35 . 1*331. 

36 . 

1. 

37 . *000000125, 

38 . 

2401. 

39 . '00081. 

40 . 

27-5* 

41 . 38'9375- 

42 . 

2*607255. 

43 . 75667. 

44 . 

90 0025. 

46. 421-36875. 




Examples. 

91 . 


1. 

*• 27 . 

2. 

1-372. 

3 . 

1 * 2 . 

4 . -00043. 

6. 

1-99. 

6. 

■0000479. 

7 . 

•00002637 

■5. 8. 10-3. 

9 . 

* 000002 . 

10. 

17-125. 

11. 

*0600000212.12. *0528. 

13 . 

1*84782... 

14 . 

•OOOCQ... 

15 . 

2-49367.. 

. 10. '00040... 

17 . 

* 00002 ... 

18. 

371428... 

19 , 

i-j0586.. 

. 20. -01900... 

21. 

00003.., 

22. 

2*0625. 

23 . 

-46625. 

24 . -004857.:. 

26 . 

-236. 

26. 

i 2 'i 8 i, 8 i 8 . 

., 27 . 

2-29375. 

28 . ‘OO054O... 

20. 

•659. 

30 . 

•C01666... 

31 . 

31-25, 

32 . 352*25. 

S3. 

•34. 

34 . 

• 2533- 

36 . 

1200. 

30 . 64a 

27 . 

‘ 0 P 2 « 

38 . 

' 374 ." 

39 . 

3 a 

40 . 2040000. 

41 . 


42 . 

58070. 

4 a 

5596- 

44. 12132. 

46 . 

i 7 ioa 

46 , 

1 * 4 . 

-47. 

750 Qoa 

48 . -007853. 

49V 


... 00.. 5-30833, 

i,a 61 . 

33 ' 33333 . 

.. 62 . ‘o8966«.. 

^ 3 . 



64 « *00650... 

00. 

330 S 735 i-a 3966 .ii 


<•> 
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M . 

8y33325- 87. 9'58904, 

... 58. ’01216... 

69. 

350. 

60. 

752. 0L 2533333 

1... 62. 6-3125. 

63. 

*000092. 

64. 

32714*285714... 06. 

5628*571428... 

66. 

119175- 

07. 

1I45-833333— 88- 

‘018181... 

69. 

'02142S.. 

70. 

377-777777— VI- 

*9. 72. 8. 

73. 

•27. 

74. 

•5. 76. -25. 76. 

75- 77. *125. 

78. 

■375- 

79. 

1-4375. 80. 3-09375. 

81. 9’875- 

82. 

3-28. 

83. 

2-68. 84. -33333— 

86. *16666... 

86. 

•28571... 

87. 

•27272.., 88. -69230... 

89. 1*44444... 

80. 

7-18181.. 

91. 

8-33333— 02- 10-34482... 

93. 

58-41666, 

94. 

■8, 75, -6666... 

96. ‘5, *4166. 

*27 

27... 


08- 'SS. •5333.-, ‘525- 07. -375, 'Sias. •2187... 

98. '44, •4333—1 '35- 00- 7777—, 7I42-, '6. 

100. '0216. 101. ’1 125. 102. 3 13$. 103. *2. 

Examples. 03 . 

1. -25 j 10875- 2 - ■ 03 ; 72 ‘i 2 - 8- ‘004 ; 4. 4 . •24{ 6. 

8. 005 ; i f). 0. -12; 7-2. 7. -oooi ; -08. 8. ‘06 ; 11754-6, 

9. ‘03 ; rS. 10. '06 ; 180. 11. -05 ; 140. 12. -025 ; fj. 


Examples. 03 . 


1. 

Non-terminating. 

2. 

Terminating. 

3. 

N.-T. 

4. 

T. 

5. 

N.-T. 

6. 

N.-T. 

7. 

N.-T. 

8. 

N.-T. 

9. 

N.-T. 

10. 

N.-T. 

11. 

T. 

12. 

T. 

13. 

T. 

14. 

T. 

15. 

N.-T. 



16. 

3i 6. 7, 9, II. 

12 , 1 

3, M. 

i7» 

18, 19. 


Examples. 04 . 

I. -J. • a. -i 3 . ■714285. 4 . i’i 5 . 5 . riS. 

0 . 1-538461. 7 . *4^. 8. i-6o^ 9 . ’2^ 10 . 3-130769. 

II . 11-904761. ■ la. -045. 13 . yjSoooj ^ 

14 . - 2085 . 18 . 3 -»S 46 is 3 - 16 - 7-481. 17 . 5-285714. 

18 . 10-676923. 19 . 711. 20 . 9-6428571. ai. •1-06198, 

38 . 13-94430766. 23 . 4-803571428. 24 . 3-4556097. 25 . 5-i2. 
30 . : 6 . 27 . 6*571428. 28 . i 77 i. 20. -126984. 

Sp, 4-8. 31 . *16. 33 . T)I 5 . 33 . ^: 6 i 5 . 34 . -0601 5 * 

-060015., 88. 8 -io 6 . 37 . 373714285. 



ARlTnuiKTlC 


38 . 05882.55 :94M7647. 39 , 3 io5263i57894736842. 

40 . ■o8‘'>95^i52i739i 30434782^. 41 . lo'^. 42 . ■699900. 

43 2^076^2, 44 . 285714.’. 45 27-27. 48 . 2-2^, 

47 . 78695652173913043478260. 48 . 16-71428;. 49 . 607^23. 

50 . 642-^5714-2. 61 . -82. 62 . 'OC073, 


Bxamples. 95. 


L. 

■2 34334 - 

2 . 

■ 3 A 7 ^ 7 . 3 . 

67676. 4 . ■23454. 

6. 

■ooiisi. 

6. 

•123452? 7. 

■1234 123- 8. -12345621 

9 . 

* 3444444 , 

•24242 

4, •2678-78. 


10. 

'10202020 

20202, 

-1234234231234. 

•.’76537653765. 


U. -233, ‘ 7 ^ 7 - 12 . -34;, -767, -722. 13 , -3077, -7676. 

14 . •o 7(>-;67, -777777. ocoi 23. 16 . -238888, 123412, ‘023232. 


16. 

18. 


'363 i. "767^, 17 - 7777777 ^ ■1-424242, ’247 

3-4444444i •26t>6868, -1231231. IP. 34022,782’, 



20. ■4132324, 727272:, -1503203. 


Bxamnles. 96. 


1. 

l a. 

VV 

3. i. 

4. 

>0 R 

1 . 1 * ^H 

0. 

i%- 7 

• ii*. 

8 . 


9. 


10. 


11. 

par 

4'»aOOO' 

12. 



3»VV 

14. 

1 4 

34&/S' 

15. 

74 ’..;.- 

10. 

3*ao- 

17. 

iU- 

18. 

iV- 

19. 


20. 

•oiSLV 

21. 

udoou* 

22. 

»«• 

23. 

,l?,^.l- 

24. 

4?8- 

25. 

1 

Hif 

20. 

!«.<■ 

27. 

1 111- 

28. 

.*t‘:lVo- 

29. 

.lArt* 

30. 

oVoVo- 

31. 


32. 

1 

88. 

V. 

84. 

74» 

11* 

36. 


30. 

30- 

37. 

}U- 

88. 

liSi- 

89. 


40. 

a 00 an 

4L 

1 ft .'fO • 

42. 


43. 

V.W- 

44. 

^3888'- 


46. 

44 ■ 


46. 

w. 

47. 


48. 

fit) <701 
ttttll * 

53. 

•t. 

64. 

*j6B. 

65. 

>7. 

M. 

•oor. 

57. 

‘3- 

66 . 

4 . 

69. 

4 . 

00./ 

“leii' - 


* Examples. Vt. 

1 . -7951. 8. 11-09?. 4 . 648453. #. 4’8287' A 

<3. 1:0413682901, .. 7. 2 85^9. 8. 8-98. ■ 9. 10-345. 

10. 4^.% 11* -1059*8^7. 1^- 5-3465?.’ 18. I9-I7330i2?, 
w 11*1799^ »7236827 i§. 17. 9,., 

WW554«43S7i46i. , #0. 4.' 
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■ 21 . 11-5977943 22 . 2*6542987441. 23 . 92*46875 4556536734-. 

24 - 37593. 25 . 3*0777049 20 . •39489560667778. 

37 . -giiODi, 33 . 3’3S765. 29 . 2*472876. 30 . 676523. 

31 . -^oio. ■ 32 . 6'3458. 33 . 2*46449334 122601. 

34 . *4312 36 . 3-89U'56295. 30 . •71616053^9724. , 

37 . 3’64422S533i. 38 . *1236786. 39 . 7710735127582. 

40 . *2962361965. • 

Examplos. OS. 

1 . *002. 2 . 1*185. 3 . 1*338842... 4 . 'i6. 

6. *1686419753. 0. 5i*f36i. 7 . *5. 8. 106*5625. 

9. 2335*882352... 10. 1*518141... 11. 2794932... 

12 . , 7857142. 13 . *236232... 14 . 0828183*3. 15 . 693957. 


ii:x3.inplos. 00. 


1. 

120*428371. 

2 

1 133 '.6*875. 


3 . *075. 

4. 5. 

6. 

504^.' 

6 

350. 7 . 

12, 

8. '03483 

9 . 20. 

llO. 

•380952. U. 

•125. 

12 . 113 

446. 

13 . 8. 


14. 

VuV/a 22269 

... 

15 . 99'3 

*001. 

16, 322. 



Examplos. 100. 



1. 

1372*8/, 2. 

4 - 5 A 

3 . y-ir 

f. 

4 . 3 6if. 

6. 3r/, 

0. 

302*4$^. 7 . 

1 $Sg 

1 fi/j. 8. 

93 * 3 /'/. 9. 160; 

r84 oz. 

10. 

789*03 in. ll. 

R 7 . 

S'!. 2 - 4 A 12. 


7J. 13. \lz. 

oil. 3 * 84 A 

14. 

tt2. 6^?. 7'5/. 

15. 

£i. iss. Tpi- 

16. 

\2a. 11-5:/ 


17. 

U34. 4^, 3*84/. 

18. 

1 ft. I 824 in. 

19. 

4 cwt. 2 (jr. 

20* 16 Ib. 

20. 

, 12a 8*5/. 

21. 

H6. i2/f. 9/. 

22. 

U12. r: 


23. 

R4* 9«. i*2A 

24. 

R45. Irt. f/. 

25. 

111 . I 2 (r. 10*464/. 


^6s. 6 9i2r/. 

27. 

IS. 9’o9375^* 

28. 

27//. 



R2 Sa. 67/. 

30. 

iC^ 13 s- 9<f’ 

31. 

IS. 7'i2$d 



Sa. lo rncl. 13 seers 4*84 eh. 33. 1 ton 8 cwt. i qr, 8 lb. 

84. 2 po. 2 yd. I ft. 3‘9375 in. 35. 22 hr. J9 min. 4 S75 sec. 

80 H7. 37. 2^3 045^. 38 . Rix 3. 39. R;- 13^, 

40. .i;t68. 5-09*/. 41. R68. 3^1. 42. RiS- Sa. 4/. 

43 . Hi- 14 «. R 4 - 

40. £i.y-old 47. i2S. 48. ;£34. 14J. 6 

C, A. 29 
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40. }l of R3. 9^., *023 of Kioo. 10/)., '32 of R;. 8/1. 

60 . 3| of idt *256 of iJ., *0034 of £1. 61 . k4. iza. 2’ifi. 

62 . 2 592//. 63 . 64 . i6s. 56 . R68. zn. 5'825536^ 

60 . I ton 17 cwt. 2 qr. 4 lb. 67 . 6 md. 68. Jrf. 


Examploa. 101. 


1 . 

4. 

8 . 

12 . 

la. 

30 . 

24 . 

28 . 

32 . 

37 . 


R‘ 7 ' 359375 - 2. £^’79791^- 3 . 4-46428571 tons. 

1*42045 3 - 7715972 da. 0 . ;t 40 ‘ 95 - 7 - 7 75 - 

3-640625. 0. 5*338541^. 10. 8-5. 11. riSj. 

7 ' 3 » 875 - 13 - i‘ 375 - 14 . 3 ’ 95 -‘ 16 . 572 . 

7*239583. 17 . 10042011... 18 . 7’o38. 10 . ■6593/5. 

*751875. 21 . '8296. 22 . •620543,,. 23 . •481283.., 

*578481... 25 . i'o6875. 20 . 1-045138. 27 . ro459i8... 

•4780219. 29 . 15054375. 30 "009142857. 31 . -260416. 

•3^. 33 . -2083. 34 .' 755952380. 36 . -oi. 36 . *171296. 
*3§. 38 . *0102339.., 39 . -0384615:. 40 . *328. 


Miscellaneous Examples. 102. 

1 . 

2 . -0076 ; 3 . -72 ; 4 . -000282. 6. *362. 

6. 14225. Ha . 3 / f . 7 . 1 ton i9r\vt. 3qr. 31b. 8. *506. 

8. K9000. 10. ■6962, 11. 6409,493,1-3. 12. 1520640. 

13 . 8ct)o limes. 14 . 29 times ; 1*576 gallons over. 

15 . 21 times; rem. 2'C2. 16 . -5. 17 . 1508-04//. 18 , 7*059 Ions, 
10 , 85718751b. 20. £33. iJ. li//. 21. 4’255. 32 . *00584.. in. 

23 . 45 yd. 2 *i 8 i 3 ft. 24 . 1 14- ; '054 in 25 . *8095. 

20 . 81649296. 27 . 44852990016. 28 . 8. 20 . 8ooo.- 

30 . *15. ' 31 . H.?. 9/1. 8/. 32 . R81000. 33 . 9*5087... 

34 . 4*5 lb. greater. 3 ft. 15*1 years. 36 . 36 min. 24 stiC. 

37 . 2^.6//. 38 . R20, U30. 39 . A, £36; /J, £12 ; C, £4. 40 . J. 


Examples. lOCl. 


1. 

21053. 

2. 

'05882. 

.1. 

*0313. 

4. 

75-014. 

6. 

■3949' 

e. 

nt. 

7. 

2 00. 

8. 

1-50. 

9. 

1-33. 

10. 

I’jSOi 

11. 

i'i67. 

12. 

•26667. 

la. 

i'4I069. 

14. 

•28768. 

IS. 

•20273. 
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4 S* 





Examples. 

103 tt. 



1 . 

7 306. 

2 . 

4-233. 3. 

•0076. 

4 . 

1180-5103. 

5 . 

18979409, 

6 . 

64-201 53. 7. 

7-704746. 

8 . 

•392754. 

9 . 

66939. 

10 . 

*143292. 11. 

r6i7. 

12 . 

'344. 

13 . 

1-229. 

U. 

12-310. 15 . 

■1178. 

16 . 

193-7204.-’* 

17 . 

530*13237- 


18 . 8231-605 

53. 

19 . 

1072-476227. 

20 . 

10841017079301 

21. ‘281. 

22 . 

23-207065. 




Examples. 

104 . 




1 . 141300. 2 . .^£843. i5f. 3 . H49. 5rf. 4 . £g.2s. 

6. 1 { 6 . i3rt. <)p.' 6. £i(> 7S- ^ 3 - 7 - >2a. 

8. / 542 . 0 . 142523. Q/i. 10 . ;{[ 4 . I i.r. 8rf. 

11 . i2ii. (<p. 12 . £42. 15J. 13 . 11226. fjff. 

14 . /341. 9J. 6//. 15 . 14453.1412.6/. 16 . ;£S. iij. 5//. 

17 . 11747.5^1.3/. 18 . /i730" ‘S^* 1®' I42S30. 12 < 7 . 6/. 

ao. /8002. 7J. 4//'. 21. 144894. 2ff. 8/. 22. jCzsi . iss . 6 ld . 

23 . 147033. 7 ' 2 . S/*- 24 . /45531. iiL 3rf. 25 . R38397. lOff. 

28 . /280508.. i3.f. 7i<i 27 . U15060. 28. /i 1714. iSj. iiial 

20 . 14191898. I2tf. 30 . ^2771. 19^. 3^/. 31 . 144951 »• S'*- 42 a 

32 . £.i9iA7- 4 -f. 33 . H644434. ii</. 4J/. • 34 . .^ 78979 - 

35 . II3003. 38 . ;C243. 15J. 5,\,rf. 37 . K20994. 8n. lol^. 

38 . ;C838. 3J. 3li'i 30 . I434075. 14 «. Oi^jA 

40 . £32(173. 9s. lOj'Ijrtl 41 . R7661. 9-7. o^/. 

42 . /5027. itf-ojarf. 43 . 1472. 6rt. 8 /. 44 . ;C 236 . 4 *- 9 iA 

45. 141073. ISA ojA *3' 9^- 

EzAmploa. 105. 

1 . R2 5. 10(2. 6}/. 2 . II44. Off. 8/. 3 , /! 93 - SS*^- 

4 . /68. 14 J. 9 '/- 3 - ;£' 317 - 3 *- 3 !{«/- 8- ;iio8. 15^- Sf* 

V. £S7- 8f. 8. S38. 2ff. 10}/. 0 . R 100. 7^. 

10. R67. ya. 2p, 11. R27. o^. 2j/y. 12. 8f. \\d, '^ 

13 . £z.i)S.\\d. 14 . ;^I 50 - > 7 J- 6}Ig</. 15 . ;^ 59 . 3 ^- 'K 

16 . R183S. iia. 9J?A 17 - R189. 2«. 3/. 18 . £109. 17J. 

10. R4067. a«. 45 ^. 20. £4179- 6J. 7\d. 

21. i hist o Id. 4 qr. 7 bus. OiV pk. 22. 19 cwt. 3 qt. 9^ lb. 
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23 . jCii. 15s. 7i^/i 24 . 30 tons 6 cwi. i qr. 14 lU 

25 . 252910.1. 7 seers 8 di. 23 . j^26. 15J. lojrf. 

27 . 44265. Q't. s}/^. 28 . /14. 155. si^/. 29 . K45. 417. 6/^.^ 

30- £^39- 7->*- 31. U 92 . 1/7. 5 J/J. 32. I4g;9- 7''- 7A 

33. £g. lys. o^gSi^/. 34. 444664 . 3 / 7 . ioi/5. 35. 147999 . 


Examples.' 105 . 


1. 

21. 

2. 

24. 

3 . 

27. 

4 . 

31 - 

6. 

32 - 

6. 

81. 

7 . 

75 ‘ 

8. 

96. 

9 . 

165. 

10. 

234. 

11. 

22 ?. 

12. 

» 35 - 

13 . 

345 -'» 14 - 

440. 

L 5 . 

So 4. 

16 . 

847- 

17 . 

2 222. 

18 . 

i67v> 


19 , loot. 20 . 123^. 21 . 9070* 22 . 7906. 

23 . 9876, 24 . 4607. 25 . 56804. 26 . 80047 

27 . 15367. 28 . 600098. 29 . 543200. 30 . 1 '23456789. 


31 . 

41. 32 . 

So. { 

S 3 . 76. 

31 . 

105. 

35 . 2 

52 

38 . 5. 





Examples. 

107 . 




1. 

30 - 

2. 

40. 

3. 

18. 

4 . 

24. 

6. 

3 ^’ 

0. 

64. 

7 . 

42. 

8. 

84. 

9 . 

105. 

10. 

231. 

LL. 

3^5 

12. 

756. 

13 . 

504. 

14 . 

6oc6. 

15 . 

66990, 

10. 

. 2, 

17 . 

15 - 

18 . 

2. 

10. 

3600. 

20. 

9c 0. 





Examples. 

108 . 




1. 

3 ' 4 . 

2. 

2-17, 

3 . 

6-25, 

4 . 

9'o8. 

6. 

•08. 

6. 

• 073 - 

7 . 

32-9. 

8. 

2*403. 

9 . 

'023 f. 

10. 

• 0045 - 

11. 

15-367. 


12. 

.■897. 

13 . 

■001 S49. 

14 . 

1 ‘OOJ. 

16 . 

968*8669. 

16 . 

27-6025, 

17 . 

1-3038... 

18 . 

15-4147.. 

19 . 

2'236o.. 

• 

20. 

29*6063. 

.. 21. 

•3162... 

22. 

7071... 

23 . 

4'So62.. 

^9 

24 . 

■9486... 

26 . 

4*472 

1... 

26 . 

•1264... 


•0252.- 


28 . 

2*6457.. 

, 29 . 

8*4240... 

30 . 

3 ’ 6 o 55 ... 


• 



Examples 

189. 




1. 

w. 

a. 

74 i 

3 . 

5? 

4. lOj^. 6. 

It. 

6. 1 (S. 

7. 

S-'Ji. ■ 

8. 

1-83. , 9 . 

r85. 

10* 

■26. 

IL. 

r 322 ... 

12. 

*S 45 ^jvi 


•Sl6 

►.«#' X4i, 

790... 15 . 

•763... 

16. 

• 577 - 

% 


18. 

1^6S.„ 19 . 

•65*.. 

. 80. 

20-493. 

... 21. 

7 f.. 
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ExampleB. 110. 


1. 

2-236067... 

2 . 

4123105... 

3 . 27-602536. 

.. 4. 

■OF 9598 ... 

6. 

77459''... 

6 . 

1 732050... 

7 . • 264 .- 75 ... 

8. 

•921954... 

9 . 

87-;86883.. 

. 10 . 

■613372... 

11. i 5 ‘ 4 I 4765 . 

.. 12. 

1*303840... 

13 . 

•S45154- 

14. 

4882304... 

16 . '03070S... 

16 . 

3162277... 




Examples. 111. 



1. 

2 . 


3. 36. 

4. 4S. 

5. 

49. 

6. 

7 . 

' 3 - 

8.' 57. 

9 . 89. 

10 . 

97. 

11. 

247. 12. 

473 - 

13 . 945 - 

14 . 956. 

15 . 

6031. 

18 . 

551 . 17 . 

i) 0 O(). 

18 . 2322 . 

10 - 4 S 333 - 

20 . 

tllllMll. 


Examples. 113. 


1. 

26. 

2. 5 

■i. 

3 . •79. 4. 

40-1. 

6. 

265. 6. 197. 

7. 

■957. 

8. TOI. 

9. i. 10. 

0 

11. 

3 ^ 12 I9l 

13 . 

•3- 

14. II ’6. 

16 .’ 15-6. 16 . 

35- 

17 . 

2f 18 . 1-3. 

19 . 

1-523. 

... 20. 


;2j.. 21. 3'884.. 

. 22. 

1*955 

1... 23 . *928... 

24. 

-646.. 

. 26 . 

■464... 28. *585... 

27 . 

•167. 

.. 28 . 1759... 





Examples. 

ns. 



1. 

«'5239l3- 


2 2'884499. 

.. 

3 . 

1-959172... 

4. 

■125992... 


8. •144224.., 


6. 

, 3648751... 





Examples. 

114. 



1. 

4- 

2. 

22, 

3 . 36. 

4. 

6-3. 

6. 9. 

0. 

2 '6. 

7 . 

54 - 

8. 4. 

0. 

5- 

10. 2 434... 





Examples. 115. 



1. 

1 80 sq. ft. 


2. 

3Z0 sq. ft. 

3, 

117 sq. ft. 

4 . 

64 sq. ft, 106 in. 

6. 

78 sq. ft. 51] in. 

6. 

70 sq. yd. 8 ft. 

7 . 

lift. 8. 

2 ft. 

4 in. 

0. 99 yd. 

10, 

8 it. 9 in- 

■» 

11. 

1067 sq, ft. 

16 in. 

12. 

14 sq. yd. 8i in. 

13. 

592. 

14 . 

18. 16. 

U136, 8fi. 

18. £q I ST. 

17. 

12O sq. ft. 

18. 

556 sq. y<t. 



19. 1 588S. 

20. 

Rj6o. I5<i. 

21. 

7 8} sq. yd. 

£i- 

\t. 3rf. 

28. 4800 sq> ft. 

23. 

15 ft. 

24. 

21 sq. ft. 

28. 

i| in 

26. 3;^ in. 

27. 

R 1112 . So. 

28. 

26r yd. 2 ft. 

28. 

1024 sq. ft. 30% 300. 

31 . 

R666. 120.^ 
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Examples. 116. 

1 . 220 yd. 2 . 22 ft.* 5 in. 3 . 280 yd. 4 . 50 yd. 
09 5*656, ..yd, 0 . 42 42. ..ft. 7 . 18 ft. 8. 48 yd. 9 . 34 yd. 
10 . 77 yd. 2 ft. I £ in. 

Examples. 117. 

1 , 60 yd. 2 . 37 yd. ij in.* 3 . 60 yd. if in. 

4 . R 44 * iJA* 6* j^23. is. 3//. 0 . 648 sq. ft. 

7 . 495 sq. ft. 8. 88 sq, yd. 6 ft. ’ * 9 . 288 yd. 

10 , 96 yd, 11 . 211 yd. 12. 176 yd. 2 ft. 1 Jin. 

13 . »46. 4rt. 14 . £17. 16 . £i.os.4y. 

10* Ri. loa. 7|^. 18 . 4J..8|*V^rf. 10 . 2J yd. 

20 . i6i in. 81 . R3499. 3a. 6/. 28 . R114. i2a 23 . s| ft. 
24 . R83. 14a. loip. 85 . R19. 14^1. 26 . ${ 3 * 

27 . Width, 18J ft. ; height, ui ft. , 28 . R13. 6«. 

Bzamples. 118 . 


1, 

12 bi. 

3 . 

52 bi. 10 cot. 

3. 

I08 bi. 7 cot. 8 ch. 

4 . 

207 bi, 7 cot. 3 ch. 4 ga. 

6. 

3S7 bi. 9 col.l3ch. 4 ga. 

0 . 

2427 bi. 8 cot. 

7. 

4992 bi. 10 cot. i6*ga. 

8. 

12188 bi. 19 cot. 14 ch. 'Sga. 

0. 

27 bi. 1 2 cot, 8 ch. 

10. 

8 bi. 1 cot. 4 ch. 

11. 

6 bi. 9 cot. 2 ch. 8 ga. 

12. 

19 bi. 12 cot. 11 ch. 4 ga. 


Examples. IIV. 


1. 4oocu.ft. ‘2. i83icu.ft, 3 . 157JCU. ft. 

4. 8|cu. ft.. 6. 4952f J cu.lft. 0 . 425CU. ft. 

7 . 843|lb. '8. looSo. 9 . 3750 times. 10 . 48 min. 

11. 34. 12 . I ton 16 cwt. 18 . 2800 times. 14 . '037. 

16. 63 i. 18 . 4 i- ft' 9 >»• 18 - **ft- 

10. R1466. loa. 20 . 164071^1 tons, 21 . Bi 7 a 

|22. t33i., as. 4 in* 3 yd- 28' Jb. 20. 6751b. 
27. 60. 28. 15*4041 ft. 20, Rss30. 30 . R376. 5<t. 3/. ; 31440* 
Examples. ISO. 

I, ,4 7i, >»• *• b y**' * ft- ®tV 

’■ ft' .**• '*>• ^ 3 sq. yd. 4 ft. 40 | in. 
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B. 4 sq. yd. 4 ft. 12J in. 

7. 1 cu. yd. 3 ft. 480 in. 

0 . to cu. ft. 300^ in. 

IL 8 ft. 7'. 

13 . 8fi. ii'. 6". 8"'. 

IB. 56 sq. ft. 5'. n." 6"'. 

17 . 62cu.ft. i'.o''. 6 '". 8 'V 


6. 2 sq. ft. 26}| in. 

8. 2 cu. yd. 20 ft. 1048 in. 

10. 3 cu. ft. 47 >13 in. 

12. 34 ft. 7’- 6". 

14 . 10 ft. 9'. 10". 6"'. 

10. , 70 sq. ft. s', o". 4 '”- 
18 . 28 cu. ft. 1'. 8 ". o'". S‘^ 4 ’- 


Examples. 131 . 


1 . 

7 sq, ft. 72 in. 

2 . 

67 sq. ft. 12 in. 

3 . 

132 sq. ft. 1 17 

4 . 

217 sq. ft. 14 in* 

6 . 

316 sq. ft. 36 in. 

0 . 

129 sq. ft. S 4 in- 

7 . 

98 sq. ft. 8oJi in. 

8 . 

130 sq. ft. 140 in. 

e. 

228 sq.ft. 83}! in- 

10 . 

2459 sq. ft. 107S1 in. 

11 . 

38 cu. ft. 1161 in. 

12 . 

127 cu. ft. 304 in. 

18 . 

874 cu. ft. 15*^4 

14 . 

471 cu. ft. 585^^ in. 

16 . 

3309 cu. ft. 453U 




Examples. 133 . 


1, 

6 a. 2. 

R2 

, 8«. 

3 . 4^* 

4, 2 v^d. 20 seers. 

5 . 

2 ft. 

0. 

11, 

7f- 5 tV. 

34 li 

7 . 

12. 

5^ 8. R 3 S- 

£2. i2s. bd. 

12a. • 9. ss. lod. 
13 . 5 «- 

10. 

14 . 

365. 

R21. 




Examples. 

133 . 



1. 

30 da. 

2. 

60. 

3. 270 da. 4 . 700 mi. 

6. 

91. 

6 . 

4^ da. 


7 . 

7. 

8. 4 i da. 

9 . 

II. 

10. 

4 md. 


11. 

270. 

12. 270. 

13 . 

2. 


1. • B1079. 2' 

B. £10. 104. 6. 

£12. 13s. 10. 
20. li. 

«3937. 8a. 

R472. 13a. 7l^ 
'R168.' 

30. 


8 . 

13. 

17. 

31 . 

SB. 

30 . 


94 »- 


Examples. 134 . 

B20. 3 . Ki 5- 12a. 4 . 

»48. 7rt. 7 . 240. 8. 

36 lb. IL R8. 12a. 13 . 

81 rf. 18 . £2.6^. 8rf. 10. 

18. £816. i6a IB. RI7640- 
. 22 . 7j da. 33 . R 3 i- » 4 «- 3 ». £1. «*■ 

26. 87. £3 >"■ 8®- 

aii md. 31 . R 937 * 8 a. 83 17A 


R6so. 

48. 

R9. iia. 41^. 

fa. 6 ^. 

20. R240- 
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33. i6,V 34. 4618. 35. 117I: 38, 391^ Y<}« 

37. 40}? 38. 12, V 39 4}3l 40. R36. 

41. iQoS. 42. B7 . 43. 15 44 12.46. R£*. 

48. loojfiains 47. 81", 48 Uspo 40. Ri 60. 1 lb 807. 

Examples TiS. 

1. 6. 2 6. 3. 8 <4 15. 6. la 

6. 11 md. 8 seen 7 . 4 8 2 In 40 min. 9 . 1207 

10. 9f. 11. 48 12 I So days 13 46|{ days. 

14. 4i|days. 15. 4 16. C months. . 17. 35, V 

Examples. IStt. 

1. 2. 2 . 5 33 4 7 6 JO. e. 67^. 

7 . 22f. 8. 32. 9 . 10}. 10. 50. 11. 8^. 12. 53|. 

15. 75 14. R4- 16. 23i. 16. 60 yd 17. 7^ lb. 

18. 21. 4</. 19. 8 20. lOA. 21. lOf. 32. 1 5. 

Examples. 137. 

1 . 6. 2 3i. 3 111 30 sV 8 ^4 

‘6. 3. 7 . 16 ■ 8. 33iJt 8. zbfr - 10 

11. Ri 2 30. 12. it8a 13. 16 days. 14. R118. 12a. 


Examples. 128 . 

1. »93- I2a, 2. ;£47i it. 3. R171. 14a. 4. lots. 

5 . 2iz. 8^ 6 3d 7 . R2967. 3a. 8. ;£40oo. 

9. RI92o. 10. £396 i2s 11. R288oii 12. ;£i8o, 

18 . £732 .13 4 14 . 3^. 16 . 4^,. 16 . £3300. 17 . £3000. 


Examples 129. 


t 4|l»r. a- »• 4. 4 ^ 4 . M I, I, C 

at 1 * da. 6. I hr. 7 . min. 8. 4i hr. 

9. 4, 30 ,^ da. ; 81? ; r, 7 JS. 10.‘ 2f«» da. IL iS da. 

t9> Id* da, 14 . 4i da. 16 . Each in 60 da. 



18. 12 hr. 19. 16 , 

22. 32. 28. 25 da, 

26, 4 hr. 27. 56 ) da. 



ANSWERS TO EXAMPLES 


AST 


EzampleB. 130. 

!• 2 h. 39JJ m. P.M. 2 . 2 h. 4855''^^- m. v M. d. 9 P M., Friday. 

4 . After 1 12 da. 12 hr. (true time) ; first, 7 h. 48} m. P. M. • 

scroiul, 8 h. iSj 111. l». M. 6 . 8 h. 47J?} III. A.M. 

6. The slower must be put on 13J J min. ; or the faster put back 
I3:1i rnin. 7. 3 P.,M., Dec. 3 . 8 . 9 min. 9. 4 in in. 

10 . 4 P.M. 11 . Tuesday, 4 PM. 12 . /jy min. past 9. 

13 . Tuesday next, 4 h. 54 Jm. P.M. and 4 h. 32^ m. P.M. 

14. lojfl min. past 6. 16. ^ sec. 16. i h. ni. p. m. 

17 . On March 15, at the same hour at which it was put right. 

18 . 5 da. ago, at the same hour ; after 235 da at the same hour. 

Examples. 131. 

1. (1) 10}? min. past 2 ; (ii) 27^*,- min. ; (iii) 43/1 min. ; 

(iv) 34 min. ; (v) 34}? min., and 52 yV “Jtn. 

2. (i) i6,\ min. past 3; (ii; 32, \ min.; (iii) 49|\ min,; 
(iv) 3|’V min., and 29|®| min. ; (v) 40/, min., and $7^1 min. 

3 - (0 321^1 min, past 6 ; (ii) i6/| min., and 491V min. ; 

(iii) no lime ; (iv) 19/y min., and 45i®t ; 


(v) 8,®| min., and 561^^ min. 

4. (i) no ti^e ; (ii) 163V min., and 49^^ min. past 12 ; 
(iii) 32|*V min. • (iv) 13-^ rain., and 52{*| min. • 



(v) 24 min , and 4i/v min. 



6. 

(i) 381^ min. past 7 ; tii) 21, 

min., and S4|^^ min. ; 


(iii) min. ; (iv) 25, V P”n., 

and si'V^ 

1 min. ; (v) 14-^^ min. 

0. 

(!) 54A min. past 10 ; (ii) sA 

and 38^^ min. ; 


(iii) 2i;®y min. ; (iv) 2i’’*f mui., 


min, ; 


(v)' 1 3^, min., and 30 min. 



7. 

22 nfir itiin. past 2. 

8. 

27I7? min. past .5. a 

». 

min. past 5. ■ 

10 

4iV min. ^ast ta. 

11. 

put back. 

18 . 

Gains 56.^ min. - 


Examples. 138. 

8. 417 mi. ' 8. At 7-30 P-M. ; 300 tni. ftem 


,1. 'In 4 ^^ 611 :. 
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AKITHMETIC 


0. 

36 9 CC. 

7, and 1 J mi. per hr. 8. i hr, 26/jj min.. 

8. 

150 yd. 10 . 1 1 h. 38if ni. A. M. 11 . 1194 mi. 

18. 

13 mi. from 

Cal. 13 . 7 wiles. 

14. 

5 min. 34i? 

sec. after B starts. 15 . 9 1 '- 9 * w. A. M. 

10. 

240 mi. 11 

f. 6 mi. and 5 mi. per hr. 18 . 

7 mi. L 8 a. iiiiui.’ 

19. 

9 hr. 37'^! min. 20, 10 hr. 46 min. 

21. 46- 

aa. 

16 min. 42 ! 

sec. 23 . 3 hr. 55 min. 

24. 28 min. 



Examples. 133. 


1. 

(i) 10 hr. ; 1 

(ii) I? hr. a. (i) 7i hr. ; (ii) 1 

i hr. 3 . 31 i da. 

4. 

300 da. ; 300 da. 3 . 3 hr. ; 6 hr. 




Examples. 134. 


L 

min. 

2. 79 i\ yd- 3 . 

80 yd. 

4. 

9 min. 36 sec. 6. C can give B 5 

points. 

6. 

B wins by 

126 yd. 2 ft. and by i min. |6 sec. 

7. 

5- 

8. 

C wins by 60? J yd. 

8. 

I min. 

*5i?8 sec. ; i min. 20J sec. ; 

C, I min. 23 seCs 

10. 

A wins by 

68 SS yd. a. 

9- 

13. 

A in i6|Vi 

j sec. ; B^ 17 J sec. ; C, i8} sec. 


13. 

176 yd. 

14. 

5 - 

15. 

.df in IS min. 50 sec. ; Z? in 16 min. 20 sec. 

; C in^^b min. 40 sec. 

16. 

C wins by 

IHV yd. 




Examples. 135. 


L 

18*. a. 

6a 8. 100. 4 . B2. 4a. 6;/. 6. i 9 t- 

0 . 

00 

CO 

10* da. 8. 34 da. 9. 32. 10. ioa 



Exavjples. 136. 


L 

la a.- 

45 . 3 . 464 . 4 . 75 . 

5 . 8. 0 . lo}?. 

7. 

R'37. 8a 

8. 3A 8. R24. 4a 

lolp. 10 . 21 ma 

U. 

8 . 

la. 6. 18. 43Ha. 

14. 12 a 

10. 

. 5A cw. 

10.' i«. 17. loj. 8</. 

18. 81. 


aJlf.'.- 

aa 9^ 61 - 3$. 

aa. 10 . 



aa'.%' 25. 6|o*. 

80. £98. 5^' 



^?a8< ■ 4 ' ■ ?* 

80. 4 . 
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4 i 9 


31. 8 . 32. 3 o|. . 33. R6a 7a. 9j{A 34. 75 ac. | 

36. 19^07. 30. 20. 07. > I 


Examples. 137. 


1. 

K20. 

2. 

R3 ; R4. 

3 

. 180 gr. ; 

00 

4 . 

Rlje 

6. 

K5 ; Raa 6. 

48 da. 

7 . 

28 da. 8. 

S 4 -,*i da. 

9. 

4 da. 

10. 

A man 

in 7jf hr. ; a bo^s 

18 hr 

. ; a man and a boy i 

in 5f 

hr. 

11. 

6. 

12. 

10 hr. 









Examples. 188 . 




1. 

?. a. 1 

3 . 

4 . 

*. 6. 

1 4 

iiii’ 

6. 

U- 

7 . 

% 8. i|. 

0- 1 

10. 

5 : 4 - 11 

I ; 4 - 

12. 

1 ! 1- 

13 . 

I : 4 

1 

4 . 7 : 8 i 

is greater. 16 . 

18 : 29 

1 is gi 

reater. 

16 . 

4 : 5 gi 

reatebt^ 

,2:3 least. 

17 . 7 : n 

greatest. 

3 : 

7 least. 

18 . 

Yes. 

19 . 

No, 

20. 

Yes. 21 . 

10?. 

28 . 5 i. 

23 . 

‘0002. 

24 . 

18 Ib. 

25. 

/i. 6 j. 

26 . 

45 ’ 

men. 

27 . 

£2. 

28 . 

30 hr. 

29 . 

ys. 30 . 

14. 31 . 

39 - 


32 . 

7280. 

33 . 

R 

34 . 

31 . 36 . 

•06. 30 . 

25' 


87 . 

All 

38 . 

I2<f. 6p. 

89 . 

17 i 10. 

40 . 

27 

: 64. 

41 . 

2 : 1. 

42 . 

192 I 240 

: 280 

: 315 - 

43 . 

£2. 5*. 8^^ 

44 . 

1850c I 

oz. 

48 , 33 ft. 

46 . 15 ; K 

5. 47 . 

;C32- 


48 . 

y> gall 

^20 gall. 


49. 40 gall. 50 . 

16 : 

'5- 


Miaoellaneous Ezamples. ISO. 


1. 

17. 2. 

R294 3 . 

3 *S- 7 ’-n’- 

13- ; 

5 - 

4. 

164 

310 ** 

5 . 

R369. 2a. 3/- 

0 . 

18. , 

7. 

9996 and 

1020, 

8 . 

R6$. isa. 6p. 

9 . 8. 10 . 

* 5 - 

11. 

£269. 

IS, 

9 j^. 

12. 

15841b. 13 . 

. 3020 men ; 2700 women. 

14 . 

R151. 

2a. 



19. 63 times. 16. 3iV 17- 123. 18. ;£i. iw. 10 . 84. ; 

SO. R8. 3a. 6 ^. to each of 5 ; {(4. la. to each of the others. 

81. 13 . S3. 0303125 . 33. '01& 34. I 4 |i>* <' 

38. 6 . 20. 730. 37. 162 dollars. 28. 13 I gall. 

SO. ti 2 sq. yd. 7 ft. 80. 4 ?} hr. 81. 50 years. ’ 

32. 10 seers. 34. ‘ 083 . 38. Kiia 40 . > > ft- 30- 3r>- ' 

87. 88. The-first person 'gains Ri. iia. mere. j 

38. 455 . 40. 41. ijft. . 48. «$ 888 . *. 
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43 . 

*14. 44 . 4. 45 .^ 

40 grains. 46 . 

•6552. ‘ 

47 . 

9600. 48 . 112790. lOfi. ; 

8 9 .r 

1 1 4 -i- 

40 . 

1114. 

60 , 

£ 22 , i8j. ; £j. I2J, 8i/. . 51 . 

42 bOY 3 

j 20 fruits. 

63 . 5. 

53 . 

4 sq. ft. 18 in. 64 . 

I3i da. 

65 . 

R36 cx>. 

«8. 

£1. 7,y. Ill and ^li. 67 . 

55 min. 

58 . 

271. 

60 , 

Ri. lo<^^ 6p. ; Ri. 9 / 7 . 97 J/. 

60 . 

9J weeks ; 

; ;C 34 I- S''- 

61 . 

4 {fall. 62 . 3| hr. 

‘ 

63 . 

1 1 P. M. 

64 . 

I P. M. ; 120 mi. from Cal. 

65 . 

172800. 

68. 39. 

67 . 

I3J. loW. ; i}[. 68. After 

12V min. 

69 . 

R2I2O. 

70 . 

;£2. OJ. 71 . al mi 

. 

73 . 

128. 

73 . 

iir;28; 42. 74 . 42 ft. 


76 . 

!4? da. 

76 . 

Monday, 12 h. 8 in. P. m. ;-ii h. 

56 m. A. 

M. 77 . 

66 yd. 

78 . 

R2560. 70 . 59, 80 . 

14 yd. i 

; 7 yd. ; 2 

yd. 2 ft. 

81 . 

1-15 o’clock. 82 . 2250. 

83 . i.Vmi. 

; 2 hr. 

S 4 . 

8 mi. per hr. 86. 16 lb. 86 . 2? hr. 87 . 

IC08. 

68. 

72 - 89 . 45. 90 . 6 : 

5. 91 


02. 5. 

03 . 

SSisec. 04 . 2 oii 9 yd. 06 . 10. 06 . 29 of 

v^inc to 41 

of water. 

97 . 

Ay R5. 4^. ; By ttl7, 12a, ; Cy R24. 



08 . 

4}? anrl min. past 2. 00. 30!} 

sec. lOQ. 18. 

101. 

A cow, j£i ; a sheep, 5^. 102 . 7:1; 

7. 103 . i. 

104 . 

7j. 106 . 4 mi, per hr. 

106 . 

B wins by y*^' 

107 . 

4 da. 108. z oz. 

109 . 

2 ga® 


no 

111. 55 min. 

111. 

5 min. 1 5 

sec. 

113 . 

152 da. 114 4 gall. 

115 . 

;£ 49 «- 8f. 


116 . 

A in^6 days ; B, 48 ; C, 28f. 

U 7 . 

20 mi. per hr. 

118 . 

360 sec. lib. 15. 

110. 

2 : 1. 



Examples. 140. ^ 

1 . ^Ri. qa., R3. 2^., R4. I la., R6. 4a. 

8. jC6. 15^1 j£2. i4J'» i8a ' 8. 7* 45) 6*, 7^ tons. 

?S,.ioo,St 3 i, 120, 125. 6. ;£3, ;£i. 17- 6. 6. R106. 

W* S' 1^5 lb. 9. 2501b. 10. 50,000. 

It 13, R13, R16, R8. 13.. B240, R80, R4a 
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19 . Each man 5J., each woman 3^.. each boy 2f. 20 . Ii2. 8#^ 

21. Men 27^, women 27J., childien iis. 3^/. 22. £i^,, £12, £(^ 
23 . cwt. 24 . 20, 30, 40, 50. 26 . 50. 

26 . 40 rupees, 48 ei^dit-anna pieces, 64 four-anna pieces. 

27 . Each man U2. 8rt., each woman Uj, each child llj. 

28. ?, ?. i. . 29 . R7 c 2,Kio.- 

30 . The radii are . and It. 31 . iSo 

^/3 

32 . 1^25000. 33 - 57. 

Examples. 141. 

1. 1\70, Hioo, tti5o 2. 11780, 1^5 ?o. 3 /x2oo.'lC 

4. 114500,443000,113000.6. 413372.8/7. 6. ^£480, /360. ^240. 

7 . /i7. iOJ., ;£i5, ;£i2. 8. H7, K6, H4. 8.7. 9 . /286,j£i63. i6j. 

10. 4i483sV;i* *i498VT?il<2i8^.yS. 11. ^ico. 

12. /366. 13 . K168. \za. 14 . 30. 

Examples 14*4. 

1 . In the ratio of 3 to 1, 2. 8 1 5. 3 . In the ratio of 9 t** : i, 

4 . J97 ! 180. 6. In the ratio of 33 I 2. 6. i I 4^ 

7 . 84 lb. of. each. 8. 25 md. at 113, 35 md. at 142 . 4/2. 

9 . 4i gall. 10 . 20 I'7 ; 5J. jA//. 11 . In proportion of 3, 3, 2, 2. 

12 . In proportion of 1, i, 5. 13 . 10 j;all. 

14 . In proportion of 4, 6, 9. 15 , .In proportion of 52, 78, 51. 65 . 


Examples. 1 43. 


1 . 

3- a. 

'3ff 

. ,3. 

■ 7i- 

4. 

4’34- 

5. 


0 . 1 ^ 4 . 8^7.. 

7. 

13$. 8 . 

£2 

• *9 ■ 

4l- 

9. 

10 St. 

• 

10 . 

R 4 . 8 . 9 j. 

ll.i 

8 * mi. 

12 . 

lol St.* 

13. 

14 yr. 


14. 

43 y- 

15. 

8 ^ St. 

le. 

XI yr. 

. 17. 

145 . II 

177. 18. 

«7. 

19. 

75’- 

» * 



1 , 


Examples. 

144. 


.1 


1 , 

i. 2 . 

i- 

3. 

yio- 

4. 

ifStp 

5. 

•i- 

6 . R3S. 

7. 

,£io ICS. 

8 . 

3J. 

. 2 . 

. 12 x 8 . 

10 

■ . A 

sq. in. 

11 . 

4 cwt 1 

qr. 


12 . 

R 750 . 



iS. 

359*9- 

14. 

£ 600 . 

'b. 


15 

R 51 . 

15 ? 7l. 


16. 

£*so' 
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Examples. 145. 


1. 

25 p. c. 

2. 

165 p. c. 3 . 3i p. c. 

4 . 

40 p. c. 

6. 

42? p. C. 

0. 

35 p. c. ?• 885 p. c. 

8. 

* 9 i!l P- *-'• 

9 . 

468} p. C. 

10. 

138 p.c. 11. 50 p. c. 

12. 

20 p. c. 

13 . 

20 p. C. 

14 . 

57} p. c. 15 . 2iop.*c. 

IB. 

SO p. c. 

17 . 

87 t^ p. c. 


18. 24 p. c. 

. 10. 

12^ p. C. 

80 . 

Nitre 75 p. 

c*, sulphur 10, and charcoal 15. 

21. 

81 p. c. 


Examples. rl 4 G. 

1 . 220. 2 . 1200. 3 . 25. 4 . 10800. 5 . 100. 

•6. , 1296/7. 7 . 1^4875. 8. H5000. 9 . 13000. 10 . II78. 2a. 


MiscGllaneDus Examples. 147 . 

1 . 10a. 2 . RSooo. 3 . R 4545 fi- 
I 0 . 35 p. c. 7 . 54I p. c. 8. 23JJ p. c. decrease. 9 . 50 lb. 

I 10. qiVp c. n< i8,\p. c. 12. 9iVp c. 

j 

I Examples. 148 . 

I I, Ri 75 - 2 . £ 2 Jis- 3 - ft 7 S»- 4 . R7003. 2rt. 

I ®. R28000. 6. / 9 U?. V. R3000. 8. £101. 10. 7l. 

I iQ. Rioboo. 10 . ;£26o. ll. £S' 5 ^ 1 !? ! £>S-lS? 

^ Examples. 1411 . 

1. 25 p. c. 2. 25 p. c. 3. 25 p. c. 4. 33 lp-c. 
6 . 84 p. c. loss. 6. 7«li P- c. gain. 7. 334 P- <=• 

8 . R8a ; la. 10}/. 9. ix. slrf. 10. i 3 . 11. gs. 4 j<f. 

la. 3 X. 3 |irf 13. 121 p. c U. 2 ,*V<*. 18. Rjoa 

18. 8 md. 17. i 43 forRi 2 , 18 . U 232 o|ji. 19. R 32 o. 

ao. (.^fx. 21. R 2 .o. 4 t. 22. 8 . ' 23. 6 p. c. gain. 

24. I p. c. gain. 26. io p. c. 26. 27. Loses 16 p. c. 

:as. i 7 p. c. ' 29. adVirp. c. 30. > 6 $ p. c. 31. Risa 

82. 81. 2 S yd. 34. Gains 30 ^ p. c. 

8& 4^r 3«, j J[i2. , 88. t lb. W 2 lb. 37 . 2<t. 2^. 

, 89 . R 23 .S. 4 . 40 . J 9 : I*. 

■j(M. . ai-p;£. • itS. 1146a 4 *. 
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Examples. 150. 

1. R7. 4a, 2 . R21. 6<i. 3 . R45. 

4 . R263 . 10'. 9. 6. Rii . 12 . 6. 6. &270. 

Examples. 151. 

1 . R24. 2 . £60. 3 . R315. 4. ;f57 . I2J.. 

6. U222. 12a. 0 . j£i 12, • 7 . R40 . 13 . Sig ; R536 . I . 

8. £32 , 10 . 6 ; jCss? ■ 15 • 6. 0. Riq8. S • 7 il i *^334 • i - 441 - 

10- H285. U. ;£372. 8j. 12. R440.8.>4}. 

13. i;763 . 13 • Oa®s- 1^- i^4o6 . 4 • 1 84J- 16. ;£226 .i.ii. 

EXjamples. 15^. 


1 . 

R33 . s . 4. 

2 . ;£lOO. 

3. ;£ 1 57 . tOS. 

4 . 

K5 . 12 . 6. 

6 . R2 . 0 . 3. 

a. R3 .14.7. 



Examples. 15 :i. 


1 . 

Ss. , 

2 . H20. 4a. 

3 . R4.13.1j2. 

4 . 

X's ■ 4 • (>\\- 

6 R6 .. 14 . itVftV 

0. K9. l 4 . 7 iVf‘ 



Examples. I.*94. 


1 . 

3 i. 

2 3l. 3 . 3ih 

4 . 3 ,V 

6. 

5 - 

6 3i. 7 . 2j. 

8 . 6/>, 


' 

Examples. I 5 .V 


1 . 

3 y- 2 - 3 i yr. 3 . 3.^ yr. 

4 . 4 yr. 9 ^lo. 

5 . 

2 yr. 3 m3. 2 

4 da. 0. 97 days. 7 . 

64 yr. 8-3 yr. 

9 . 

5 yr. 

10 . 15th April. 

11. 16 mo. 



Examples. , 150 . 


!,• 

R750. 2. 

R4266.10.8. 3 . ^170 

,6.3. 4 . >^1050. 

5 . 

R400. 6. 

H730. 7 . R800, 

8. Ri^. 

0 . 

R265. 10. 

j £33 - 13 • 4. 11 - *^672 . 4 - 

|. 1?. j£io22 • 14 • 7* 


Miscellaneous Examples. I5T. 

1 . 64, 2 . R500. 3 . R570, 4 . 3 5^- ®' 

e. 6 p, c. 7 . ^9733.5.4- U4bo ; 74. 9 . 8 ,^^, yr. 

10 . R533 .5.4- ^ 1 - 12 . ^£30000. 13 . Rigzoa 14 . 40 yr. 
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SSzamples. IS8'. 

1 . R 41 . 2. K42 . 6 . 11 . 3. K 38 . 6 . 6. 4 . U 141 . 2.8 
S. i!73«-3-3. «• /343-4.,5- '?• Z64I-6.3. 8. liko.q.i. 

9 . R14 . 2 . 2r^f, 10. £y . 18 . 9 to the nearest penny. 

Examples. 139 . 

1. Rno2. Su, 2. Ii327 ,1341. 3 . R772 .4-2. 

4 . R855. i4<i. . 6. U2184 .13.4- 6* R43-8 . 7 - 7 * 

7 . Ri . o . 10. 8. Rit.1.7. 0. R3278.2.11. 

10 , R375 . 3 . I .I. 11 - £90 . 14 . I to the nearest penny. 

12. £iio. 13 . ;<;i5o. 14 . / 3 I 25 - 

15 , ;£8i 5 . 3 . 3 to the nearest penny. ^ 

10. 15J. to the nearest penny. 

Miscellaneous Examples. lUO. 

]. R2'432. 4 . R625. 6. R3310. 2<r. 

0 . 85184. 7 . Rioooo. 6. R5CC0. 

Examples. li»l. 

1 . R170. - 2. R1250. 3 . R5562. Set, 4 . ;^I337. los. 

6. ;£r4i6.i3.4. 0 . 1005. 6. 8. 7 . R1600. 

8. R182. 8^. 9 . R20000. io. £icoo. 


Examples. 10 * 2 . , 
X* . R80 *3*4' 

4, .&10J.6.8. 0. £20.4.&i. 

£4,2.4. ^6. £1. I if. 

10^ A483 . 14 . 8. It. Ato77 .8.6. 


3. ftiii. I4<7. 

6. £i 7 .». 2 il 
8. R708, i2^r. 
i3. ^ 38 . 8 . 9 . 


Examples.' KtS. 

i ;rea«^|P«:e. 8f. all y*-- . *• , 3 j y- 

yt, •'®f . . 0. 4j yr. 


4. 9 mo. 
7. 3 mo. 



^iiamples. 104. 

2i p..t. 3. .5J p, c. 

. . P- c. 


4. 3| p. c. 
' 7. 3I p. c. 
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Bsamples. lOS. 

1. R8134. 8a. 2. R53903.10.8. 8. £574.3.4. 

4. 4 yr. 5. IQ mo. 6 3i p. c. 7. ftCoa 8. R2Soa 


e. 

R4S0 ; 6i p. c. 

10 . £aoo ; 5 yr. 

11. Ri3+$f. 

12. 

£858 .6.8. 

13. i^s offer. 

1«.> H6oi^ 

15. 

50 : 51 ; R 49 Ai 

16. 20 p. c. 

IT. BqiJ. 

i8. 

£'7f?i 

19.* £188. 13. si. 

20. 13$. 

21. 

£375- «<«• 

22. K7128 . 1 1 . 10 to the nearest pie. 

Bxamplee. 100. 

1. 

^2 . 8 , 10 2. 

/247. lof. S. J^2. 8f. 

4 . R88. 1 34f* 

6. 

ilSv*. e 

, 5 l»x. 7 . R9504. 

8 . R337. 8«. 

8 . 

20 p. c. 10. 

i61j p. r. 11. 12^ p. c. 

fixamplea. 16 T. 

IJ. 33 Jp-c. 

1. 

7 mo. 2. 2|\ 

mo. 3. 8 mo. 4. 6 mo. 

Examples. 168 . 

6. 9th June. 


1 . R1900. 2. £243 , 16 . 3. 8. R5034. 6a, 4 . 93$. 

B. 106$. 6. Hi 500. 7 . R45oa 8. £744a 8. K70. 

10 . £31. loj. H. £1248. 18 . £5I77»- 13. £5300. 

EramplOB. IVtt. 

1. R70 a. R1641 .5.3. 3 . £40,000. 4 . Raya 

6. £921. 4f. 6, R779.2.8. 7 . R6. 4(2. 8. 17. 

8. 105. 10. £30 increase. It R3730 stock ; Ri 1.4a. increase, 
la. R34 decrease. 13 . Kao gain. 14 . No alteration. 

13 . jLsotSoo. 16 . K22,5oa 17 . Ryaoa 

18 . 93{. 10. I29|. 20. 78$. 

c BxamplBB. tVB.- 

1 . 4tp.c. 2 . 4tVVp<c. 8. 3|p*c. 4 . gJJ. 8. 72,“.. 
4 . 74{. 7 . 99. 8. 86|. 8. 4)Va. !>• ,C. 10. Tbelat&r. 

11 . The former. 12 . p. c. ts. R7040. 14 .> £34oa 

Hisoellaneoua 171. 

1 . Pi c. 2 . 3$ p. c. 8 ./ tlie former. 4 . £33, ( 4 . 

8. 77$. 6. 19a 7 . £1800 ; 2 years aoqnpr. ' 

A A 
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8. 890,600. 9. 81824. 10. gr. 11. 82|. 

12 . R840. 13 . 108. 14 . j^gSSo. 15 . 830,000. 

16 . ^4. 35 ; 34. 17 . 2261 : 2260. 18 , 820800. 

19. 10. 20. 81000 and 82000. 21. ^£400, ^^1209. 

22. 83200. 23. 3j| p. c. 24. Rioo. 26. R2700. 

20. £242914^1- ^7- £75^000. 28. 100.57. 

!Exampleb. 112. 

1. £ 27 S .15.5. 2 . R3705 . 7 ' 6. 3. 360. 4. /4 . *7 . 4- 

6. 82 . 13 . 4 per dollar. 0. no. 7. 81J. 8. 14.. 

9. 825. i5^lj 10. AcUantageoiis through Londoii. ■ 

11. £12 . 18 . 7i§. 12- 1 lose JO p. c. 13. 8 j. 2//. 

14. £S 3 ‘^- 15. £s 6 : SJ- 16. 81 = is, U, 17. £^o, 

18. ;£46S7 . ioj. 19. Gains jfii. 5J. 20. \s, 4^. per rupee. 

21. 1 Gold Mohur« '71. ..eagle. 22. i Napo.-S’ss rupees, 

23. Ri, %n. 24. 2s, i</. 26. One of ihe former* 2 of the latter. 

Ezaxnplea. I7:i. 

1. 30. 2. 894. 3. 870. 4. 3. 6. 3J iiii. 

8. R18. 7 . 5 ^. 10^/, 8 . Tea 2 j., coffee I j. per lb. 

9. ^Tea 2j., sugar 6 tf. per lb. 10. 2 and 5. II. j^gooand £300. 

12. 25. 30 and 35 yeari. 13. 20, 10 and 15 years. 

14 . ^ Rsj, ^Ri8, C88. 16 . 8150. 10 . 8342?. 

17. 95* 5c, 18. 40, 60. ‘ 19. <50^,^300. 20. 86. 4^. 

21. S'*- 92. I md. ; 5 md., 3 23. 40i/W mi. perhr. 

94. 24#8S«”- 95. 1122 ft. 20. iSiVirniin. 27. 9jj min. 
28. 40. 29. 20. 30. 70 oz. 31. 12 gr, 

82. 1 1 oxen, 24 sheep. 33. /8750. 84. 20 years*. 

36. 3 p. c. 30. 3J week5./nJ37. 19. 38. 15 lb. laoz. 

39. 44 days ; 2 : I. 40. 200 cu. ft. 41. 3 hours. 

42^ 3 hours. . 43. 65 gallons 13 hours, 

^ Examples for Exercise. 174a. 

1. Ten billion, thirty thousand two hundred million^ seven, 
hundsed and twenty thousand, and twenty*one. 

± 48910.' 8; 47337f. 4 58. u\ 17. 
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<8. f 6. 23'o424 ; 22‘9;96. 7 . B4 . 7 . 9. 

S. Three hundred and twenty croresj one lac, three thousand, 
one hundred and two. 


9. 

10091401. 10. R2 

• • 7 • : 

5 - 11 - 37 

12. i|. 

13 . 

■0001596 ; •005147?. 14 . ijd. 

15 . 18508984. 

10 

49110419796. 17 . 


18 . 48345. 

10- sJii 

20. 

•7045. 21. 

V'f- 

22. 

CMXLIV ; 

499- 

23 . 

33211521848. 24 . 

921, 

25 . 

l^. 26 . I 

53 ‘ 4 ii 34 - 

27 . 

■026. 28 . 15. 28. 

765. 

30 . 

9. 31 . 32953856 dr. 

3 2 . 

il 33 . S 3 . 34 . 

212. 

35 . 

£f. y. 5 irf. 

38 . 13440. 

37 . 

R8. 3rt. 2 ^. 38 . 

1 Jo- 

39 . 

iiSl- *0- 

3‘o68S259... 

41 . 

iVAV » 3 - 12 «. 

43 . 

2. 44 . 

1421 14^ 

46 . 

M 43 

*1 a» .ij‘ 


47 . 

4> 48 . 

•08. 

49 . 

7. 60 . 324. 61 . 

11. 

62 . 

3 g. B 3 . 

700310. 

64 . 

r 2375 . 65 . 

12556875//. 

66. 

I min. 30 sec. 

57 . 

124727. 68. 

R16. 1 

3 «- 3P- 

69 . 

TV 

00. 

3 po. 4 yd. 2 ft. 3 in. 

01. 

9; 7. 

62 . 

4248956. 

63 . 

14. 84 . 4536360. 

65 . 

52cS.| 

[. 66. Ki 

10328. vr. 

67 . 

221 as. J. 

09 . 

35 - 

70 . 4828'o4.., 

71 . 

5456. 72 . 340 po. 5 yd. i in. 

73. R4 


74 . 

76 . iij. 8}//. 

76 . 

42 ■6. 

77. 769. 78 . 137. 

70 . 

Ki. 7 a. lip. 80 . 

Saturday. 

81 . ffW*- 

82 . 

83 . 

?. 84 . 43 ' 3 ' 86. 

729. 

88. £i 2 S. 5f. 

87. i 

88. 

9405. 80 . 

120*712. 90 . 7702^ in. 

1 . 

pi. 

93412 sq. yd. 93 . 

ft3. 811 

83 . 5 and 7. 

94 . 2^1 

96. 

275 times ; rein. '003. 


96 . 

’3125. • 07 . 294C0000L 

08 . 

9, 6 and 4 times. 


99. 

326764. 

100. 4^ 

101 

103 . \l 


103 . 

•446153! 

104 . II2‘4. 

^>6. 

21 yd. 2 ft. 2 j in. 


106 . 

' 753 - 

107 . 1 

108 . 

I2rt. 109 . -000000142857. 

110. 

• 00759 — 

IIL -8. • 

112. 

aV 118 - ■296- 


114 . 

13S6 sq. yd. 

, ^ ft. 96 in. 

116 . 

lie. 3i- 117 - 

8. 

118 . 

Ri. 8<i. ip. 

119 . 22a 

120. 

48. 181 . 2S. SM. 


122. 


123 . 13. 

W4. 

•3305. 126 . 3 - 46 I 53 S- 

126 . 

;£i82. ^s• 2 d, 127 . 

JL88. 

Wednesday. 120 . 

S 3 - 

18 Q. 


131 . 20. 
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138> '0433> 193. 384a 134. 2<.3.S.7.673 ; 3.7.19.101 ; 

G. C. M. 91 ; L. G. M. 2*.3.5.7.i9.ioi.673. 

136. 26.' 136. I. 187. ‘65752^ 136. jlg. 

139. 4288*179204. 140. 250 times. 

Examples tn Exercise. If 4b. 

1. 3210; 1023- 2. 12. 3. 3. 4. i63 min. 

6. 46J. e. l. 7 . sp. c. 8. 4,7. 

9. 4725. 10. 1050 sq. yd. 11. 6 h. 27 m. P. M. 

12. K46. 4a. L3. 3*2804. 14. 4. 16. 137. 

16. i2$o ; '0125 ; '0000000125. 17. Rs- loa, 

18. Monday 8 P. M. ; min. to 6. 19. loi. ; 6 s, Sd, ; 2^. 

20. V*aV 6^/. 22. 1855. 23. 8/AV 

24. 300 sq. yd. 26. 8 hr. 28. £22, Ss, 27. 169 : igi. 

28. 9/fp. c. 29. 999976 ; IC0141. 30. 172. 

31. 19251, 18261, 17271, 16281, 15291, 15201, 14211, 13221, 12231, 
11241,10251. 32. 3^ hr. 33. K9963. 34. 11 1 9. 

36. 33i. 36. 5. 37. 14. 38. R7S0. 39. 7 h. 34 m. P. M. 

40. ;f4i9-i9'3- 41. 401:544. 42. 4 yr. 43. 150. 

44. 46, 1015. 46. 3i days. 47. 9 days. 48. 16: 65. 

49. £i64,6SnSd. 60. 14. 61. 80. 52. R156. 

63. 1 hr. 54. 70. 66. S3 : 92 ; 92 : 1 53. 56. /4800. 

67. 429. 68. *02. 69. iij gallons. 80. iiP. M. 61. 12 da. 
62. In the first vessel ratio of wine to water is 1729 : 271 ; in the 
second 271 : 1729. 63. ;£484C, £4400, ^£4000. 64. 20. 

66. 7*875. 86. 453750 tons. 67. 45 days. 68. 440 mi. 

69. 7 I I. 70, 53it. 71. 200. 72. 120. 73. 26. 

74. ,17^ mi. and 9^ mi« per hour. 76. ir. toj[</. ** 

76. Each man £y 151, ; each woman £2^ lor. ; each child £i, 51. 
VT. 4inahence. 78. 250; 79. 3S8; 11*32 gr. 

80. Rt9. Se» 61* ' Loses min. 82, 20 hr. 16 min. 

83. ^ laoo. 84. ;£276 .6.1. 85. 8184 or 7434. 

88. 8r; 87. 126, 88. 12 hr. 

89«^ ^ i8f\ day^ ; on the supposition that they work 13 hours a day. 
00. A C £t^o, 91. R62I)V 92. Rsbo. 
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98. 6100a 94. 24 yd. per min. 96. 9 hr. 

ii3sisS<‘- Bz. 13a, R4. £a. 98. 10 for a rupee. 

99 . ;£io 33. 100. 128.5016.... 101. i in. 

108. The clock ought to have been set at 5 h. 3o}}Jf m. P. M. 

103. 150 mi. 104. A, R48 ; B, R40 ; C, R35. 105. R26. 

106. 63. 107. 108. 16 ft. 109. i2j^ hr. ;A4i :^>5i 

110. Ri. 8a. 111. 4a., 8a.,Ri. 8a., R4. 8a.,Ri3. 8a. 

113. R24^. 113. R65o. 114. R24ooa 116. 73 times. 

116. 5} miles from P. 117. loa. 118. ^’s 02., 5’s 2 02. 

119. Rio. 120. ;£28a 121. *0218... 122. 2 ft. 

123. yf’jj yd. 184. R9. 7a, 126. 40. 186. R3. 2a. 

127. 46. 128. ‘575. 128. £\2. tor. 130. 5^ days 

131. 4^ ft. 132. 8ft. 133. Wiilloseyp. c. 

134. 120. 136. 4|. 136. 15 yd. 137.* ifiJ- hr. 

138. ;£^48. IS*. 19®- 3S. «S. «o, 25. 140. 47iV P- c- 

14L R5. 142. 576.0297502224. 148. ;o times. 

144. They will run a dead heat. 146. 25. 140. 9. 

147 . £\ o . 148 . 3 gallons. 149 . £ y !> , 14 . 8?. 160 . 3 ft. 

161. 23J days. 168. 43 wk. i da. 2 hr. 163. 6 ft., 8 A. 

164. Loses 53} p. c. 166. 78. 166. £Z. 6s. 167. 121. 

168. 21^ min. 150. R105C00. 160.'6,^/2iD.,8i,/2 in. 161. I2i. 

162. 42 gallons. 163. 279 ; g. 164. Breadth, 6 yd. ; height, 5 yd. 

166. 25)$ min. 166. R67. 8a. 167. 224, 336, 420. 168. 54|i{. 

169. 7J. 170. Ml- 4 hr. 172. ai|hr. 

173. 66 min. 174. A must pay ir. yi. and C is. 6d. to ff. 

176.-/40. 176. II. 177. ^3359. 151. 2i%V- M8. 1200. 

179. 36 mi. and 24 ini. per hour. ^ 180. 2333283^ francs. 

181- /1327. lar. 188. 13. 183. 23i3)V|. 184. ‘1115718. 

186. 2.17^ A. ; 243 times. 188. ii). 187. 3. 188. '/7S* 

189. The former ; customer loses 2^5 oz. in 1 lb. 

190. 58 miles. 191. 79 wk. 1 da. 2233 hr. ^ 198. 263, \. 

193. 3]f days. 194. /lo. 196. Rjoa 196. 6800 1 7221. 

197. 20th Oct. 1855. 198. 780 ac., 468 ac., 520 ac. 

199. 3 times. 800. 3426 yi'. 80L (i) 40 ; (ii) 60 ; (iii) 8a 

902. At R2476ii ; B, RtS^stf- • 208. 99A t £*7^- 
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204. 

i)<f. 206. 

• 125 . 206. 3175 . 

207. C 

wins by yd. 

208. 

19 ac. 

209. H 345 . 210. 

RS4. I 4 < 1 . Ap- i 3 iVj c- 

211. 

141 . 7 ji 4 ; 9 ^. 212 . - 346574 . 

213. 

1 min. 5 i 4 sec. 

2U. 

60 days. 

216. Itiab. 

216. 

After 6 months. 

217. 

;^IS 400 . 

218. 2S. 2\if. 

219. 


220. 

5000 sq. ft. 

221 . 322 ,^ yards. 222 . 

29040 ft. 

223. 

R 76 . 224. Gains RzsgSi;. 

225. 

R550‘ 13 ^* 4^- 

226 

At of a chest ; ; C. 

227. 

17 in. 

228. 

22 yd. 228. 421}. 230. 

A, R 76 : 

R 76 ; C, R 4 a 

231. 

R 770 ; t. 

232. 10 . 233. 

;^ 86 o. IS. 


284. 

6 yd., 6 yd., 

3 yd. 236. 

After 9 min. 236. 10 . 

237. 

1 lb* to 2 Ib. 

238. i 2 ;Ri 46 o. 230. R 411 . 12 ^ 2 . 

240. 


241. 7 in. each way ; 7776 . 

242. 

2 mir. 27 ^*, sec. ; 1080 yd. 


243. 10 . 

244. 

Better 20 lb., 

1 worse 40 lb. 248 


246. I 1 J 2 . 

247. 

£ 2 ^ 64 . 125. 4 hd 248« 2 ft. 

249. .1 

B wins by 88 yd. 

260. 

R 18 . 

, 261. 12 bus. 

, 12 bus., 

36 bus. 

262. 

^5 US'S decrease. 263. ^ 4 . $a ilp. 264. 266. 2501 b. 

267. 

I 3 i days. 

268. 3 : 2 , (by 

volume). 

269. R 30780 . 

260. 

R276. la. bp. 

261. Sa.7tp.i 

U 5498 . 7 <z. 262. 72 yd. 

263. 

1 min. 261 

. R43HI. 266. 80 

lb. 266 

. R 1726 . 10. 8. 

267. 

4<*, ip. gain. 

268. ^^1123,15. 

2 . 269. 

59 sq. ft. 31 in. 

270. 

39 yi 

271. loj da. ; 4 / 4 *^ cii. ft. 

272. 65. 

273. 

R 95197 . 2a. 1 

274. 2J. 3rf. 

276. 6p. 276. 12 yd. 


'277. 3 da. 278. 27 da. 278. 2 st. 7 lb. 280. Ri6soo. 

281. 3tVini. 282. 64. 283. 9 cta. ft. 1397J in. 284. hr. 

288. 27. 286. 40 yr. 287. 92. 288. 60. 

288. ;£i 508. iSf. 7?il!rf. 290. 2399 lb. 71?* oz. 28L i6Q,yd. 
292. 4iiiO* 293. 1000 yd. 294. 17090 18067. 

296; 3^ pice. 288. ;^|668. 7^ 297. fta.9.8. . 

298. da. 299. 49. 300. 26^*11. 301, £,^ .8.9.. 

802. 9 . 30'^'R37o‘. 804. | 6i zq. ft. 21$ in. 305. 25 mi. 

308. 3»78. 307. R150 O. 808. ;£i 350, 308. Ra. 15. 7|. 

810^. 14'S. aia. .. 818. smia.:imi. 818. 68. 

814^ lOiVa**! 1118. 12 p. c. 810. 4 yd. 
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933^^- 9^8' 49^ min. 319. iS da. 320. 33^. 

321. {I44000 decrease. 322. Hi705 }J$ ; ;£i 73 tVi. 

324. V3« .V •*26. Faster 99 yd. ; slower 77 yd. 

326. ;{^i.i 8 . 4 . 327. just passes. 328. K6.9.ir^i($. 

320. 4 ii'. 330. R2. yi. 331. ;C 9 oo. 332. 

333. 22^0- 334. 72 gall. 836. aj p. c. 330. u. 8^-* 

337. 9^2.3/. 338. 144; 1^1, 330. 22 mi. . 340. 4J. 

341. tt923ofS- 342. ;£799S. 343. iJ. 9AV- 344. 5^r. 4A 

345. 1 50. 151. 348. 80 min. 347. 2601. 348. RigaslSIiJ* 

349. / 1073. 4.f. 0*6 5607 36^/. 350. U30. 


Problems. 175. 


1. 

942. a. 

10^/. 

3 . 

iiA in. 

4 . 

00 

0 

5 . 

So guineas, 128 

half-crowns. 8. 

iV ®* 

£^ 7 S- 

9 . 

61 ; 1 56!. 

10. 223’ 

'358... ; 2 O‘O 57 ... 0 Z. 

11. 

34 |* . 

12. 

The latlcr. 13 . 

3 ^. 1 lA-*- 1*. 

is^ I 

55. lod., 

I y. gd. 

16 . 

3456, 2304. 16 . 

126 qt. 

18 . 

R5, R3, R2. 

19 . 

2633. 

20. 

3. 21. 36. 

23 . 

424. 

23 . 60. 

24 . 1 

m «• 

26 . 

120000. p 

26 . 

1 1960 

sq. yd. 4 fl. 20-41 in. 


27 . 

10 ft. > as. 

I0«. 8;^. 

29 . 

1319-472 ft. 

30 . 

33l lb. 

31 . 

is. 32 . 

Hro25... 

33 . 

395 - 

34 . 

46^ hr. 

36 . 

Hiot6. 36. 

6 hr. sy 15 sec. 37 . 

. 54 tin 

!'e.s. 

38 . 

1 1 days. 39 . 

/? ; aS*. 

40 . 

13. 41 . 50. 42 . 

mi. 

43 . 

1 mile gSo yards ; I3SJ miles. 44 . 2.1 f}[ hr. 

46 

■ jfao. 

46 . 

363 mi. per hr. 

; 8 h. 37 m. A. M. 

47 . 29I5 mi., 

iSs'i mi. 

48 . 

gyyS, mi. per hr 

49 , 

io| mi. 

51 . II 

15 min. 


32 . 

167 min. 

63 . 

25 mi. 

64 . 11 

1-30 A. M. 

5 (f. 

In 10 min. more. 

66 

1. A ;£i62, , 

B£ni, 

C £104. 

67 . 

A £1296, B £i 

872. c £1044. 

68. 3a 


69 . 3. 

60 . 

ftyso, A1280. 

61 . 


62 . 11,3 

2 and 33 dsfys. 

63 . 

Tea IS. sjrf., coffee $s. lOti. 


64 . 3oandf& 

66. 

8 and 12. 

66. 

2'20 1b. 


67 . 10 gall. 

6B. 

Man Rssq^ each woman 

R62. 8a. 

, each child 

R15. io<z. 

69 . 

R24, R15, Ri. 

70 . 30 yr. and 2 5 yr. 

71 . 

10 p, c. 

72 . 

I02i<f. 73 . R$ . 7 

. tA- 

74 . 30 times. 76 . 

12 X. 
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70 . jfSooo. 77 . 4iini. per hr. 78 . 42|t* 

79 . 23 carats fine. 80 . 4^ mi. per hr. 81 . RiAV* 

82 . 9 Rail. 83 . 2:1. 84 . 12 gall. 86. Sl gall. 

86. 1 : 1. 87 . 3Y45 : 6424 : I43r. 88. 2s. per stone. 

88 . R16060. 00. K2. 8a. ; 2a. 8A 91 . R; 78.2a. ; loa. 2'8S/^. 

92 . jSy. ijj. 08 . 10, 25, 50. 75 - M. i8j. 

96 . . A R2400, ^ R900, C R240, D R60. 90 . 28800 ft. 

97 . 15 rich, 85 poor. 08 . 27-8i5...cu. in. 00 . R3923/fj. 

100 . R820, 101 . 133. 102 . 7,^*2 ; 4 T*ft- 103 . /81S. Sx. 

104 . Ri296o, Rii220. 106 . ir48ooa 106 . p. c. 

107 . 48 niL 108 . ;£ia 109 . 5J. IIO. R10538 .13.6. 

111 . H14508, R12090, R12896, R9672. 112. ;£i9^ 

118 . R4942/y. 1 L 4 . 45 mi. per hr. 115 . The steamer ; 16 hr. 

1 L 6 . 25. 117 . 76. 118 . 35 measures. 119 . 30 seers. 

120. ^^693. 121. 52. 122. K9180. 123 . 1050. 

124 . 15 ; 4o8n in. 126 . £$• f4x. 120. 8400. 127 . 144. 

118 . R5000. 129 . 2$. 180 . 30 ^ 0 . 131 . 2! p. c. 132 . 2d. 

183 . Ri. 9tf. 134 . R45a 135 . The second is R20 less. 

136 . 7. 137 « 30 da. 188 . R7. 8a ^ Rio. 130 . R7. 8a.^ R9. 

liO. 30. 141 . R3. 142 . 7 and 1. 148 . R3. 12^. 

144 . Ji) 3d. 146 . 56306! ; i 257757 i,VoV 

146 . 1166J, 1169, 1000, 1002. 147 . 48 centres, 31 outers. 

148 . £4^ 4^., £t. i6s. 149 . R8. 160 . R4S00. 

161 . R49. 152 . 89. 163 . II. 154 . iS in. 

156 . Each man, R2 ; woman, R2 ; boy, 120. ; girl, 80. 

156 . 7 : 40. 167 . lOi 15, 2a * 158. 75 p. c. and 25 p. 

159 . 6% cwt. alloy, 2\ cwt. lead* ! ctvt. tin. 100. 80., 60., 40.. 

101 . I md. 162 . R2. 103 . 60. 104 . i5l>iv 

105 . Jt'V hr. 100 . 4, hr. 20 min., 7 hr. 35 hun. . 

167.0 R46^ 10 . 8. 166 . 3,^|r mi. 169 . 4-25 v. M. 

170 . 18 itii- per hr. 171 . 2^ mi. 172 . R46. 8^- 173 . R37350.. 
174 . UD. 176 . 7/1V8'* 1 ^ 0 . R^oSs!^ decrease. 

177 . 14^^ l 63 , 160 ; 84a 178 . R15. 179 . 20. 180 . R400. 

18 , Ir isl^ I 82 L ;£4i2h,i0x« 188 . English navvies ; /4000.. 

/34 - 8.il^4%. 186 . n 99 36523437s Sflod; 
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187. iSTSf 188. 123I. 189. 2s.8if. 180. 33}. 191. I2. 

183, 48 of each kind. 108. 90 mi. 194. 6op. c. 198. 31. 

186. 21420. 197 . Kioo22. 4a. 6ip. 188. ;Ci239. 13^. 

189- £353- il.r. 7 / 7 ^. 200. 35. SOI. /2000, 

aos. IIJ. 7 iV- 808 . 78 p. c. a04. ;£ 4654 Vi, ;£i 3 S®s- 
805. 320. 208. ;£3 . 17 . loj ; SJ. iJ/A 207. 1 100 ft. per sec. 
a08. li mi. and g mi. per hr. 209. 2| days after ;nd starts. 
210. ;£i3Ii6.6.8. 211 . 250. 

218 . 8 niin. 4 sec. ; 8 min. 1$ sec. : 8 min. 26 sec. 213. 14 min. 

214 . K22S. 216. 9;?^ min. 216. K200. 217 . 15 '. 9 I 3 - 

218. 7 S sec. 218. 29iggL "■> per hr, 220 . £7-11.3. 

ANSWERS TO CALCUTTA ENTRANCE PAPERS. 

1858. 

1 - 33 i- 2 . I ' iiWa - 3 . 17320508... ; -5477225... 4 . i jWi O’:- 

1859. A. 

1 . 5 122. 2 . 407 yd. 3 . The former ; *2236. 4 . 857^30. ; 4"*,^, 
6. £2400. 15J. ojjrf. 6. 13-427 poles ; *17325. 7 . ^£1350. 

1859. B. 

!• 8333 hr. 20 min. 2 . R6. 3 . i J ; ‘C079.. 

4. tojg. 6. 00064 ; '009 and 4oecco. 

1 860. 

1. R9963. a. 7564 ; -7071... 8. 29:2. 4. »6. 

1861. 

l.« 2243-18. 2. -035 : sJ?|. 8. £2142. js. 4^ 

>.>o3ii>8ac- ®' 

1862. 

1. -54. a. : ir. 9<^ *■ 4t!iT'»- *• *5JI “'•Ir *• ■03161.. ► 

1863. 

1 . iiJJ; 11-2388... a. SsVoVaV 9 - 7 #- «iiW- 

4 . Mil days. 6. 31*052. 8. ;C 529 - 4^- 7 A 4 . 
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■ ARITHMETIC 


1864. 


1. 

540. 2. 1 ; 2. 

3 . £77- I 4 f. 7 ^'^- 

4. 

4i//. ; •588541^. 6 . ’014 ; ’oooi. 0 . 6800 ! 7221. 


, 1865. 


1/^ 

* 79 iJ 2 : 79‘4048j •3415- 

2. '001764 ; 10. 

3. 

;329T^r yd* : H1023. 9^. 7i/- 

4. 45 men. 

-5. 

H84. 10. iq/i. ; H16. S<t, 



1866, A. 


1. 

2 183125 ; I2o3 ; 13316-875, 

2. ^96. i6s. 

3. 

3905 ; i2-34a.. * 3</. 4. 12 days. 

6. /2. i6j. o’ 47 S 447 -<>S 625 //. 


1866, B. 

ip 

I. 

■10444637 i '• 

2. ;£21. 34 . 6*Jrf. 

3 . 

■C0041616 ; 9*042 ; 31 7272... 

4. 256256 ; -0256256. 

6. 

ft2ia 

3 * 99ft ; £176. 4 ‘'- 2 a 5 ?'^* 


1867. 

1 . 19 mi. 8 yd. 2 ft. 2 . 102060 ; 32o'87. 3 . Loses £1. 32. 

4 . I ; 9 l!^d 5 . joVoa, ’001275 ; ’001699... «• 9 i- 

1868. 

1. iiJ. 3</. ;5. 2. 12'37S... ; r8i6... 

■ 4 . 401 : S44. 6. £12. i8i. tofijrf. 

1869. 

4 . 4 ; ■02393609126984. 2. £10. los. i‘ii. 

3 . ‘02 ; ‘0000002 ; •1414... 5 *0004... 4 . /14. 7^. iij^. 8. 16 years, 

1870. ■ 

X ki5w liJSa. ; 8091 cu. ft. 2. 99899918 ii 5 

, d) *001 353 5 (2) 290 ; 2-512^. 8. 140J ; 2‘oo25... 

4 . ioi^ 4 Bys> 3 . Second. 6. aoyog*,**,. 

1871. 

I 142732. 130, 2. jV greatest, tVSr least ; £7, (&. ; 1. 

'1x11875 ; ,6795?’*5 ; ft®** 3«* >l/>* 1,'«M* 

■Sq'Hiifcliil.;''’ ■■■ 8. 




3. 

6 


440 miles. 

5*1 yJ* 
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1872. 


1. 

R1597. lOci. 3^. a. 

3 ;Ri 5 . 2rt. 4 A ; 29 - 

3 . 

5050 ; (i) 075758 ; (ii) ’677166 ; 30-84. 



R197. lirt. 7(fi.'A ®’ 

U262. Sfz. 


iS 73 - 


1. 

(i) i ; ('») 82569- 7 '*- 7 A ; *^48- 

2. *0033 } 5*b t 

3 . 

K20. lirt. 2!jfA 4 . i 9 y- 

6. 5«*7JA ; K5498. 7 *^ 


1874. 


1. 

; 1 1 161 ; 3328-226i28... ; '23,0769 

2. 63 days. 

3 . 

3, Vi CH. ft. ; iSfiJ cu. ft. 

’ 4 . 1200CO. 

.5. 

R66666. io«. Sp. ; ftioS 



1S75. 


1. 

2 ; R50 ; '2213... a 

3 . R3S* 4 A 

4 . 

H16540. 6. R58. 2rt. 



1876 


1. 

ii®V«V ! *^' 3 - J 3 «- 6 t'bA ; -4441 — 

2. 9 ; 23*04484... 

3 . 

I 2 { yd. ; Ri. I2rt. ; jfaiS. i6j. 8|rf. 

4 . 200 da. 6. 4 A. 


1877. 


1. 

* ; £3- 9-f- ^ 3 . R9105. !<?. 6A 

3 . £78. ISJ. 

• 4 . 

125. 6. 39 days. 

6. B 33 I 2 ;R 219 . 


1878. 


1. 

2062*649... 2. 1*00015... 

8. ■375. 

4 . 

R24. I4rt. 6 ,VjA ®- 0099454365079. 

0. £512. gs. 


) 87 C). 1 


1! 

400, 50, 6, ^0, io*oo- 3 - ’® 4 - 

3 . (^) 4 ;(^)isV«-; 


(^) ‘02704$ ; 001. 4 . 18 times. 6. 68 men. 

•6. 

Decrease ;£> i. 42. 3</. 

7 . 18, • 


1880. 



1. 100. 30 , 3, tVi 1^01 ;i- a- («) bVm ; (*J j£40 ; W 2‘6s. 

9 . Each 4 >oy, £4. lu. ; each woman, £13, 13;. ; each man, £27. 6f. 
4 . 6s gallons ; 13 hr. 6. C wins by sV/V yd. 0 . Ras. 
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ARITHMETIC 


1881. 

*• 4 Ao ; 3- 8. ‘?8 i 2 S s R380. 6a. 4. ; 1-8549. 6. ;£i54oo- 

1882. 

1. 43^^* 8* ;^5* i8^' 9^* ! '57* 

S. 30030 sec. ; 15016,10011.6007, 30C3, 1431, 463, 391 times 
respectively. 4 . (i) 1600, (ii) 27 96424... 6 . 18 da. 6. R35000. 

1883. 

i- 2. 30 ; -75. 3. *00694 ; R6 ; ^10 lor. io</. 

4. iif. R96i|. 6. 28^ years ; R562. Sa. ; 75 p.r. 

1885. 

!• *!;»%• 2. *12 ; -2 ; -30472... 3. 3'46i 538 ; ;£i. lor. 

4 . ;£513. 6f. 6irf. ; 3-1225..., -2828... 5 . 18 j 8iper cent, 

e. The first investment is l^etter ; ;^i342. io.t. ; 3^Yt» per cent. 

i886l 

»• W- a- a. 4. -sroonji.. 

®. ;£36. 17J. 6rf. 6. R38659 6a. 7. R12. 12a. gj/f. ; loss Ri33i.. 

■ 1887. 

1. («) i ; (6) 350- 8- '0203125. 3. (a) ;£i7. I 3J. 2i</. 

(^>R20oo. 4. 10. 6. Rsio.' 0. 13-31; 

1888. 

1. iV a. II2CO; 37-96. 8. I38’4497i : /*o. i6j. 9Arf: 

^ /»034- «4^- 4lS'/* 8* iStrtays- O- 6J ; ;£ioo. 

1889. 

Sl'59<394i3> 2. 8-62126... 3. ;£5247. 2j. 6$)<f 

4. 1*000127,.. 8 . ;£67os. 142. 7</. - , 

1890. 

1*3; »2393 i- 7«. 7A 2. 7305-40 J ; 

8. Hi 771. y 4. 60 days. 8. R104. 4a. 

1891. 

. M ii , a., 2-202642. 3. R40S. 3d. 4iVy^>- 

»w8oo.'-, , -e. 8Jyd. 
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1893. 

1 . VsV a- 26219. 8. -312 ; ‘098 ; - 998 . 

• 4 . K1232. I4(T. of.V 6. £-100. 

1893. 

1 - (0 SiVo : (2) 3 - a- •0789 ; 5*; ; ; 1*2. 3 . £345. js. 3|rf. 

4 . 44238. 3 rt. 2 lJ?A 

45. 1(90,000 in the 4 per cent, stock and 73000 in the 5 per cent 
Municipal debenture stock. 

1894. 

37- or. 8J//. 2. j£49i. 3. i 6 j. o'375oi3ii 

• 4 . '9998. 6. 6 Rupees per head. 

1895. 

1. I'ooooi. 2. Kt2345. 3. 3 francs 84 centimes. 4 . 1. 

■•6. Increase of U47 ; '68j28767i2> 

1S96. 

1. Greatest number^ 23704543, and least numberB8i43. 


2 . 

(1) i“f ,- (2) -075088. 

3. 

2'2677.... 4 . K531. 3a. J0 xSj/». 

6. 

i j per. cent. loss. 

6. 

K2«73S- 




1897- 

1 . 

■0725. (a) V*,. . 

2. 

Yes, 320th part ; H32. 9a. 1^. 

.3. 

20, 4 . 33i yr. 

6 . 

K6 per share. 0 . r7724... 


ANSWERS TO MADRAS ENTRANCE PAPER. 


1 . ?• 

4 . 1371. 

» 

1. R49. iia. 11^. 

3 . -23007 of a in^e. 
«. » 774 .<w. 6 J?A 


1857 - 

2, *019. 3. R381. 

5. 4 ft. 2 in. 6. £3^ 7s. 6<4 

1858. 

2. 342250 lb. : 47 hr. 32 min. 5 sec. 

4 . 57*. 17' 45" nearly. • 

3 . Gain R25^^y. 

1859 - ■ 


2 . Receipts per week per mile ia- 1858 were fe6, 10. 4 niA roote. 
4 . -006, 6^ ; '620. *. fsac. 3 rOi i6pa i8 yd. 7 ft. 

<6. 11969 sq. yd. 4 ft. 20-41 in. 7 . 7.9-8 ; Sf'i, 74-6, 82’i,.. 
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ARITHMETIC 


i860. 


1 . 

56831327. 2. 26292. 

3 . ‘2064^. 

4 . 

8 . 34004. 

0, R1087. 8tf. 1 li?/. 


1861. 


1 . 

Af R2284Q ; R*I 42 o ; Cy RsSoo. 

lOfi. 8/. ; Dy R7613. 5.57. 

2 . 

; 343. 

4 . R68. 2^l. 5*825 536/). 

5 . 

R6714. 12a. 

0. ICQ 1495-42857 i. 

7 . 

•065. 8 . per cent.. 

9 , R202. 2 a. oljj/f. 


1 862. 


3 . 

ijs- ^ 4 . 17. 

5 . ;£ 478 . i8j. 

6 . 

'571428. 7 . S'o39. 8. 9 days. 

0 . 45 miles per hour. 


1863. 

1;' 1962,10111. 123. 2. {i) £tob. 12S. 5^//. ; (2) R2066. sn. S/. 

(•) i 2 i : (*) 8 a 2 ; (3; ii 3 - M"- 4 . 4 ’ 4 I 37 ! 4n i. 

B. ^56. 2J. 6 <i. 6. 357 3-57 ; I'4i4,.. 

8. R716. lOff. 8;). ; K35?. 5«. 4/. P. The steamer ; 16 hours. 

1 S64. 

1 . 9 hr. 37i^ niin. 8. ils g’eater by 3 . 696 lb. 9 6 07.. 

4 . liSJ. 6. Ri4. 9«. 0 . 4} ; -123. 

7 . ' /iis. i&r. 9 (/. 8. 3'2743<5, 9 . -25 miles. 

1865, A. 

1 . £22. 4s. 2 . R120. 3 . (1)10; (2)20. 4 . lift. in. 

8. 2*3804... ; n367o... 6. ■ 12^. 7 . *2083. 8. ;£588S. 

1865, u. 

1. R16666. 100. 8p, 2. 7 da. 10 hr. 25 min. 30 sec. 

3. R241. oa. 3^. 4 . /r- 8. 20. 6, («) ; 

(i) loa. bp. 7 . («) 7*31 ; {b) JJ or *4]. 8. 8 hours. 

1866. 

J^ 5 T» 6 S 7 Slb. 2 . » 32 . 7 «. 3 . S ‘‘SQ- *. 57 men. 

a* t i 4 'oo 3 «“ 7 . as per cent. J. 

h let child RSldli shd ^35921 3rd 81728. 
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1867. 

1 . 340 men. 2 . 193 ft. 4 in. 3 . 5. 4 . 'OQogt. 

6. R3. 6. 32 (lays. 7. 60 stones. 8. 23 c1i. 

1868. 

1. iro„. a. /2428. 155. ; £1238. 135. id . ; .£1190- 9^ 

3 . ;£9co. 4 . 1562 {t. 8. ft. 6. 6 hr. 59 Tiiin. 1 5 sec. 

7. K9. 7(1. 3/». 8. 8}. 9. 3^. 65V- 

1 869. 

1 . The second is {{reater by '07083. 2. 141458 ; 79374 S 4 -" 

3 . 220 yd. by 165 yd. Area=»7j ac. 

4 . Let'acy, Uiscoo ; each charity, R4500. 5 . ft279o. io<». ; 

8. A receives 6.r. 8o325(/. more than B. 7. 12 lacs ; U5. 

8. 36)! miles ; 37 minutes past 8 A. M. 8. 366’^. 10 . 16J dai. 

1871. 

1 . Rs- 2 - 3 . i: 4 i 9 - 19 ^. 3 '/- 

4 . bp. 5 . ;£ 233 - ' 7 f- : Sl"'- 6- 2 years. 

7 . I2J. 8. 4 sq. in. 9 . 70 oz. 10 . 22 miles. 

1872. 

1. 8 aall. 2. (a) J ; (fi) 2 3. R2o8c‘. 

4 . ,•0332275! ; ((7) 014 ; 2«’4. 6. SJ p. c. 6. R7d8oc. 

7 . 12(7. in the tt. 8. 1000 oz. 9 . U:o. 5(7. 10 . 121 yd. ; sec. 

1873- 

1 . 76 ac. a. I ; 25. 3 . ;£iooo;i;4oco. 

4 . *35 measures. #.■ 18 miles. 6. k77o ; i p, c. . 

7 . ;£jcoo j 2 and 2* years. 8. tti368o. 

9 . 8 yd. 5 3 hr. 10 . Faster 99 yd. ; slower 77 yd. • 

1874. 

I*-' 39 • 3.1 9- a. 17s. 6d. 8.. (<») f ; (*) •125. •■ 

4 . 9f. 7(/|;\2l. 8. f, JO seers. 9 . i:2So ; 4 per cent. 

V. /ibgo, 8. 377I CO. in. 9 . all. 10 . 3| miles. > 



ARITHMETIC 




1875. 


1 . 

K441. ya. 



2. 

r6i;ti344|. 3 . 

'02291 

L 

4 . 

10^ days 

; Am 

cu. ft. 

5. 

R46. 8a. 0. 

3 ®.S. 7 *. 

.ii*.l 3 ».j s. 

7 . 

1 5 ft. 1 

Be /i6oa 

9 

67 yd. ; 125. 10. 

9p. c. 







1876. 



1 . 

S 50 yd. 

2. 

R8, Ri6,B24. 3 . R19. isa. 4 

10 days. 

6 . 

K180. 

6 . 

K1224 

MS • 

7 .. 3 i 1 . 

I 7 ' 7 S fl. 

; 2510 ft. 

«. 

£65. 

9 . 

R421 

; 10 

p. c 10. ! 

R33750. 







1877. 



1. 

Hfioj. 13/F, 9/>. 


2. 

i3^dRys. 3 . 

.017 ; 

350622... 

4. 

K17. I /I. 

8/. 


6 . 

13 percent. 6. 

H1O3. 

141 . 3/. 

7 - 

£a 9 i6j. 



8. 

1^4200 9 . 

4jt measures. 






1878. 



1- 

. Vi) K1239. I3«. 

. j/». ; 1 

(^)R 51738 . 3 rt. 3 p. 

2. 

52 days. 

S. 

(a) '00032 ; 3*2 

;(^)8. 


4 . K9180. 

6 . 

Ri,Vi. 

4 . 

K276. 5<i. 

• 3 ^- ; : 

31440. 


7 . 27 days. 



6 . 

■0047... ; 

27-6568... 


9 . 25 shares. 








1879. 



1. 

K606. 1 1< 

». 3 iA 


2. 

10 days. 

8. R825 ; 8 p.c. 

4. 

K13. 20 . 

lofA 


6 . 

2-0918... ; ' 5773 *. 

0 . R68. 130.4^. 

7 . 

£f}io. r 

9 J- h*i 


8 , 

Rii iiiAV 

9 . 3 

hr. 40 min. 






1S80. 



L 

6f ft. 

8 

. 3 miles. 

8. '$9! 

4. 

3 annas. 


V. Width, 1 8|l ft. ; height,. 14^ ft. 0. 2469 ; '0788... 

7. ■Jj-hoare., 8. 3} percent. 

9 , ■ Each child, flgdo •, edch brother, R49S: 

1881. 

1. R34t. 8a. i ,R5a67, ii<r. j^p. 9. R666>i 12a. 

48 A » R a } tAo i !H » If* 

147^48, . ,7. Ai«x> 21. 4A 6|^. Ra 850 a 

t'5A a^s ifaMer 29}$ mitea. 
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, 18 S 2 . 

L *387. 2 . 9. 8. 13 ft. 4 in. 

4 . 294-151. 6. («) 210 ; (If) 179 - 

0. (tz) Pcrcent.ige ofitained by A is 52, Z# 69, C 64*2, D 57. 2f 
E 68*7 and 7 " 40*2 ; (d) 64-3 in Arillimetic, 55*4 in Algebra, 
46*2 in Euclid, 67-1 in English, 65*2 in Historyf 62 in 
Geography, 4i‘9 ir>TIandwriting ; (r) 60 per cent. 

7 . •428571. 8. Hi7if. 1-2/7. . 9 . 6751b. 

1883 . 


1. 

27 gallon: 

s. 2. 4/7. 

3 . 27 days. 

4 . 4 hr. 

6. 

/1345. i6j. 8//. ; i;io7. £3; 

F. 4 / 7 . ; RtS per cent. 


e. 

yJ, 4 hr. : 

:o min. ; B, 7 hr. 

35 min* 

7 . ^190. 

8. 

0. 

9. icoo ; 

yd. 





1884. 


I. 

I. 

2. H1455. 4f7. 4/. 3. 1-00904... ; 107*916. 

4 . 

H962. 3^7. 

SP. 6. 

The side of the cube is 7 in. ; 7776, 

6. 

A R480, 

^ 1 * 533 - S«- 4 A» 

C R466. loa. 8/. ; ij 

1 per cent. 

7. 

R3125. 

8. /8. 

9 . 4} per cent. 

10. R211. Qa. 




1885, 


1. 

i. 2, 

,V*, 64 Rupees. 

3 . 7; I. 6 .v\ o}r/ 7 . 

4. £19. V. roj-rf. 

6. 

iij. 

6. R1920. 

7 . 3J. 9 ^* 

8. 4 years. 

0. 

;£ 5000 - 

10. 9196 ; 

£ 4 , 2s, 6 / 7 . 

11. 350000 men. 




1886. 


1. 

r. 2. 

• 9705 - 3. £2 

. J iJ’, 5 j/ 7 . 4. 

1 * 3955 - 3 a. up. 

5. 

1-13 p. m 

1 . 2nd July. 0 

. 60 men. 7 . jf 

1000. 8, ;£l8o. 


9. R£7. 8 rt. 10 . 520J44000 cub. ft. ; m in. 

1888. 

1. (i) £ii6s66. 8f. 7H ( 2 ) fti42076. 4a- ?/>. 2. 

3 . !«. 4p . ; 'iMSSj. 4 . £721. iS-f- 6^1'/. 6- ;£ 33 S«:o. 

8 . / 4 i 6 . 1, 3 j. 477, 7 . H7. 2fl. 8. Increaseof R502. 8a. 

0. R500000. 10. 500400. 


c A. 30 
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ARITHMBTIC 




1889. 


||ir"^^i 4004 . 12S. H103992. 12-^?. 7/. 

2. 1 

r 3 . 

•0827*3629 ; 6s, gjrtf. 

4. Ri730.i3n.6i/. 

6. R48. 2n. 

6. 

^1694. 13 -f. O'- 

7 . H280OCO. 

8. 10 days. 

8. 

7500274. 

10 .^39. 3J. g,l 

11. 2o8co8. 



1890. 


1. 

342 ac. 2 ro. 39 po. 2 s([. fi. 36 sq. in, ; i(>o yd. 

2. 1-5. 

3 . 

B 97 S 3 S 8 . gif- H'i- 

4 . 30 weeks. 

6. R' 744273. 

6. 

4 inonihs. 

7 . Increase ,£397. 

8. 

12 cwt. I qr. 19 lb. 4 cr/. ; 2s. 6#/. 


8. 

343 : 169* 

10 

19187*171. 



1891. 


1. 

^42900. 2. 

Ri. jin. 8/. 3 . Ri. ion. 2|‘,;’i/. 

4 . 

9; 46*94718. 5 . 

12'. 6. R6. 6n. 4/. ; R15S. 

7 . 

£2gt. gt. 5i</. nearly, 

. 8. 20' afternoon. 9 . 

lo,/. 10 . R91S0. 


i8g2. 


1 . 


4 . 

7 . 


10 . 


34*993 Ions. lo 

7 palams. 

*167567. go. 7ip. 
3321625 ions 
3b\ per cent. 


cwi. .12 lb. ; 219505 kanclis 7 md. i us. 

2. 3. 3. 5^' ■0037115623. 

6. ;£4i 6. i3r. 4</. 6. 37009O5. 

8. 14355. I3rt- 4/. e. 1455. Utr, i/>. 

11. 25640000. 


189^. 

1. R2 130333. II (T. <};>.; 755 mi. 4 fur. 3 po. 4 yd. 2. J. 

8 . 34. 4 . B1S93. 4 ff- 5 ^' 6 * K93333. 475. 

; ;£976. If 4 . 3»f. 7 . Uz}. 12a. 4/^. 8. 4^ miles, ' 

<■ 8. 141062. 10. 14*1625 per cent. 11. 9*0073210. 


• A^J SEVERS TO BOMl'.AY ENTRANCK 1 ‘APERS. 

iSsp. 

' 8 ., , 1458. 7fl’; 9/i, 3 . Sg. 4 . I,V, 8 ? 2 i\. 

■ w8da. 8. ;oo97l 8, 1*581... ; *35 ; loioioi. 

' ,*■ ' 4 : ' ' ■ ■* 
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10. i 5 ' 404 i feet. H. K12550. ma. 

12 . Kach man, K83I ; each woman, R;5§ ; each child, fta??. 

i860. 


1. 622jjac. 2. 215 

6. *0000 1 3 ; 1 8coooo ; o 1 5 36. 

7 , Income increases by Usoo. 

9. 144169.9/7. 10^^,, 29}} years. 

10. 3 tons 4 cvvt- 3 qr. 4 lb. 13 oz. 

T86t. 


4. W8135; -559375 

8- £720. 

8. K1852. 140. 

11. 7-6 feet. 


2. 1150648. 1,7.. ; ;giJ. 3. fti, 7rt. 7..,'l^t;>. 4. R233. 15^1. iq^. 

8. IS ; U4. 6(T. 4,'',/. a. (1) -34765625 ; (2) 00084765625 ; 

n) 84765-625; 1250; '0125; -0000000125. 

8. RiiuiJ 9. .Simplelinlercst £50 ; Comp. Ir.t. /51. 

1 862. 

1. 3r''+4.i-‘'-+5.i‘ + 2.r’+4:=+6T + 7. 2. 248-2... ; 004028... 

8- jlSiioJI-lo 4. 240 rupees; 360 two-anha pieces ; 

gf'opysas. 5 . 6. -^ 6 . 7 . -0891 ; -2086... 

8. R2i64, fw. 2lA 9. -579... 10. R93/.( ; R 86 ^ 5 |. 

11. Ri. 3(t.‘ per 100. 12. 8-3265625 tnelies. 

• 1863. 

' 1. 7369. a. R45- 3a. 4/. 3. 2j. 4r/. 4. B, C, R615 ; D, R410. 

6. 91 da. 21 hr. 14 min. 15 sec. 6. ’0246; -940625. 7. 215*484... 

8. R333- 3rt-4j». 0. /ii. iiJ. S,V,y. 10. R18. 

18C4. 

r 3 ; common measure 3. 8. 565656774-2. 4. jillfj. 

8. 4261*7415 ; 3888*8985 ; 7S9727’26738 ; 21*86... 

0. Saltpetre 840 lb., sulphur 112 lb. and charcoal 168 Ih. « 

7. IO-737-.. 8. A's R34SI Ji- >9’s R2876' and C’s Ri046«5-}. 

0. R16043. i3't. 4:5A 10. • 1584 lb. 

1865. 

2. R40457. I la. 8. R52. 4 . 405756 ; R13065. I’a. 

8- .'4> 6. *03 -632258064516129; *03125, 
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7. Increase by R3. ^a. 

8. A R 222228 ; B R33333i ; C R44444?. 5 ^ R4f>f53U ; 

£ R30769, ’a : FRi 30761s. 

8. 12 shares ; R1460. 10. 53 hr. 11. 416*4; 12*3. 

1866. 

2. ig;(<>)4j. 3. R2 ooo;^ 50 oo. 6. *I495S357I43S. 

_e. (i) 44*153' 57 ;(ii) 11*569328 ;(iii) '4'995co|; (■'') ;(v) 46*04. 

7. R1636363/1 ; incre.nse of income R 1 000a 

8. ;£5I5' i6j. 7irf. 9 . i 4 a. 3^. 10 . 6y. months. 

1867. 

2. 3, 2, 5. 3f 3f 7, 43- 3. 14®!. 4. *857142 ; 'IJi*- 

5. 788*423. e. 4 j«. RtV 8. 90 men. 9. 3 yr. 8 mo. 24 da. 
10. no ; 90 ; 30 ; lo. 11. 78 0064.., ; 0158... ; ’3902... 

12s S41. loa. 8/. ; 8 cwt. 1 qr. 20^^ !h. 

1868. 

1. S2jyd. 2. Ri4557. irt. o{^ 3. 4„’40- 

4. skA 8. «• 45*^9230^ 

7 . 676363*63. 8. ifia per cent. 9 . 466. 

10. 9f. 4^‘!,3'^- 23 12* £y^- 4'f* 

1869. 

1, 97 ; 1008. 2. I. 3. 2. 4. sV ■6489S83- 

0. R393 13a. ; R656. 5«. ip . ; R1050. 2a. %p. ; R1181. 7a. 

7. 4 per cent. 8. i;i340- 'J. io*95375rt'. 9 ‘Ws. 

10. Increase 6428. II. 1769 ; 20*8 j. 

1870. 

liji} • 11*8208. 8. a'q; ISS 4. ;£8i. 6. R2J600. 

0 . 401 . 544. ?• ?dwt. 3ili gr- > 3 dwh »5i*t gr- 

£3S’ ioU^‘ R900 ; Rdoo ; A2100. 

10. ‘3I4^3>.< 1*816590... 11. £5854^. 

1871. 

L 192000 mi. 2. 1287 ; 9009. 3. igVc* 4. ; §| ; 65. no. 

. 8. £606, e. 4i?. 7. 9)3 1 82956., 4<i. 

. '8. 83149- 9. 5)gg decrease. 10. 1055 subscribers. 
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1873. 

1. 2. 13.C. 10^^/. ; g-|. 3. 4. Risoo. 6. 7} hours. 

0- .£2376. 5r. 7/30780 8. 76. 9. 55L 10. 1^34. 

1874. 

1. 2. 4 8. 3. 4. /!2I3. 12.7, 

6. R 14 586. 0, J3.f. ^r/. 7. R2r). 

8- per cent. ; R1840 interest yeaily ; 4/;^ per cent. 

0. 36 miles and 24 miles per hour, 

10. 'riiey are in order of ma^mitnde. 

1875. 

2. 2 F mi. 6 fur. 33 po. 3 yd. 2 ft. 7 in, 4. 52S093440. 

5. 6. J ; ,*» ; J;‘i. 7. lo'oi;. 

8 . 6792l>,. 9 . 27-3 ; 32. 10. 3 ,'iJ. i 4 :/,j. ; ; 7iJ.f. 

11 . R18750 ; Rjfi. 4rt. increase. 12. 312.5 sq. ft. 

1877. 

2. B is of a mile in advance of j 1 , 3. 

4. Tea R2. 8rt., sugar 2a. 5. 217! ft. ■ 242 times. 

6. A R850, ^R846 and CR1182. 7. £6^0. 

8. ;{|8i8. 8j. 9. '0061. 10. 9gV.- miles. 

1878. 

1. £go. i8j. iijif. 2. I. 8. /I4. os, 9^, 4. 83 ft. 5 in. 

5. 25 per cent. 0. R7678. 2a. ; loa. 7. j^iSoo. 

8. /sij. Sj. 9 . £20. 10 . /2890. io.f. 

, 1879-80. . 

1, 48023601:45942521. 3. ;£5. of. oJ</. 4. I ; IJ.^ 

B. Hio, 0. 3iWt<3 per cent. 


1. 2 ,®, ; 4i ; 6Ji. 
4 , 2 years. 


1880-81. 

2. 3oi§ sec. 

S. ;t273- 9</. 


3. 36 coolies, 
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I8ST-82. 

1 . ;£i5o 8. 15^. 7ij8f/. 2. 1 minute. 3. lOJ. loj//. 

4 . ^2646. 6. 4 per cent. 6. ; 75'r. 

1882- 83. 

1. Its. iV2Sd ; ■03671875. 2. 24 posts. 

8. 9j weeks ; £2/^1, 5^. 4. ;£4328. 2s. td, 6. 77 yd. 2 ft. xi in. 

1883- 84. 

1. (a) 16,000,075)040)002 ; (^) i ; (f) £2A- 19^- Sirf. 

2. 360 ; and, 72 ; 3rd, 60 ; 4ih, 45 ; 5th, 40 ; 6th, 36. 

8, 22 yd. 4. 7^86, lu, 6. 13312 ; 93’05 ; 9‘i. 

1884- 85. 

!• ? ; 725 ; £t. I 3 J. 2 . £i. ^s. ofi//. 

8. ;£i 5. tdr. at/. 4. increase. 6 . 4 per cent. 

1885- 86. 

1. *4^57 142 2. 1 13 boys. 3. 54 qr., 4. £72,61. 8d 

ft. The latter investment more profitable"; £^i7ioi‘ 

ji 1886-87. 

I, 5x7x11x13,22-9999891208453... 2. i92i ft. 8. J. 

4 . (i) 7 ft. 2 inches, (ii) 3-5752. 6. £5103. 0. 3|S?percenT. 

1887-88. 

1- 6. 2. igi. 3d 3. 20 months. 

4. 20 ; 7 ; is. fid. 6. y/. 4p. 

1889-90. 

L 2. 2. 5j ft. long by 5I ft. broad by 5f ft. dejp. 

8. 5*15 o’clock. 4. B32000. 6 . 3 parts of the one to 1 3 parts 

» of the other. 

^ 1891-92. 

1. (i) (ii) ;85- 8. Weight allowed is 100 lb. ; they had 2 cwt. 
and 3 cwt. 3. They last agreed at ro hr. 30 rain. P. M, 
when they both indicated 10 hr. 30'. 50". 4 . S640. 
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1892- 93. 

1. ‘00502083 ; 15 annas pie ; 2. todays. 

8 . 3 hr. 30 min. 4. £^ 59 - 3 *- Sl^- 8 . 401:544. 

1893- 94. 

( Sc/ in the Mojussil.) 

1. 20577 ; 39690 ; •51844293272864701436130007... 

2. I, iiJ. 6}//. 3 . 2 cwl. 2 qr. 20 lb. 4. ;^ 83 , 6j. Zd. 

6. I2i hr. 6. 4 lb. of the inferior to 5 lb. of the superior quality. 

1893-94. 

{Set at Bombay.) 

1 . (i) 24 ; (ii) 2 . £.12. I4r. 3 . 3|‘|j months. 

j£ 3 * 2./i,f. 5 . JJihs. 6. At the same time on the after- 

noon of the 23rd August when the first clock will show 1-46' 
and the second 2-16'. 

, 1894-95. 

1 . 146097 days. 2. 156. 3. 30. 4. days. 

6. Hzi6o. 6. 772 ; 15I annas. 


ANSWERS TO PUNJAB ENTRANCE PAPERS. 

IS/ 5. 


1. 1 , 001,031 ; 766, 

4. I ro. 14 sq. po. ; 72 


]. 2881161... revolutions. 
3 . B800. la. gp. 

5. R3992. 


3 . 0 ) 6 i;( 3 )m- 

6 . 999; 1772— 6. 15. 

1876. 

3 . R328i. la. (up. 

4 i. 22} seers for a rupee. * 

0 . 220 days. 

1877. 


1. IJ. ii*67rf.' 2. (u) 18 min. ; ( 6 ) iif§i ; 1 1*8208. 

8. 34'3'68 ; 5 858... 4 . { a ) R4838U i (/>) S31I? ; R31I?. 
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1878. 

1 . R5. lew. 2p. 2. ; ■197802. 3. ‘0003 ; 'ooI96.., 

4 . 338 sq. ft. 5 . s cent, per annum. 0. •316... ; ’oooi 

1879., 

1 . (^) (S and ^3 : ’28472 2 . 1 }. 3 . 2’ii5.^.cn. in. 

(<») Js'iVs i W 'oS'ft- 8. 316*227... yd. 

I88r. 

а. 9’45 ; 2-2371... 8. 03168... 4 . R14. I3ff. 8 j,V 5 . 

1883. 

1. *6848 a. 12. 9. (6) m 

4 . 3f hours. 6. 140 ; 170 ; 190. 6. RS07. 8rt. decrease. 

1884. 

2. "02688, '002688 ; 2S*6, 2-56 3. i. 4. roooi. 

б. R62. locj. siSA iifJ^J^i, 7 . The former greater. 

1885. 

L I ; 123 times, 2. ’08125 ; •oooj ; '63896!. 

3. R884. 15/7. 3 p. 4 . £g. 152. 

5. 7056 ; 2420 sq. yd. 0. The latter ; R49000. 

1886. 

1 . *375 ; -612... 2 . *7895. 3 . 4 . She loses. 

5. R195. 13a 0*96^. ; R172. Sa. 

1887. 

1 . (c) 3'025. 2. ;^I33. 6 s, 8rf. 8. R9. 6 a, 8JJ/». per maund. 

»3i6yVi ; R 266 |Sf 5 R22i^7g ; Rt95ii. 

6. Riiosq. 6a. 7xV’ «. i"32i... 

1888. 

1. I if- 04 8. if l. 3 . 16 (lays. 4 . 17 per cent. 6. 32’867. 
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1. 

1889. 

■3:20.S3 ; 799. 2 . miles. 3 . 

3 7651 ; 2 min. 6 .see. 

4 . 

M14. 8rr. 6f/. 6. 

V 3 Ripaler ; the latter. 


1890. 


1^- 

(<r) t ;(/0-oi57S‘j... 2. : SJ. 

3 . ;^I 324 - >3>. 9!:;^ 

■ 4 . 

83:0 men. f. tt 865 ',. 

e, 

r 

1. 

i8gi. 

(I) i.j>, ( 2 ) II. 2 . •oo 6 .t 453 i 2 S, 

3 . 10 ye.ars. 

4. 

;^2co ; 5 years. 6. 45 gallons. 


1. 

1 8(^ 2. 

> y , : the latter conies nearest. 

2. S- 9 o<^) 25 . 


3 . 

2 1^^972' 16 ;jallons. 

4 . 

^loi66;, ; ;^6ooo. 6. 17?. per .tjal. 



• 

iSgj. 

L. 

K 1 000600. 

2. 

1 371 3729902. 3 . VfMii. 

4 . 

Hi 7 . 5 "- 9 .i/- 

5 . 

32 miles; 




1894. 

1. 

•57142S : 

2. 

Len*»th'44 f:., bieadih 33 ft. 

3 . 

/511. 

4 . 

Present value by common c.iicuJation 


?>., by tieducting interest is H987. S.r. ; present value by 
deducting discount is H987. ion. 5^:/^. 

1895. 


1. ro7i428§. 2 . ris lb. • 3 . /SJ 9 i 

4. t^2'jfK3b^g. 6. f.englh 76’2 yd , breadth 38'i yd. 

AN.SWERS TO ALI.AHARAD ENTRANCE PAF'ERS. '' 

1889, 

I- ' >1*1 : f 38 , 46 iS- 9 . h) s,**! ; {//) •0063 ; -00:96... 

5. *0316... ; ‘qi. 4 . II13C0. 6. 12 mill. 40]',' sec. 

6. 8 days. 7. 39^ miles from their startin'; pbce. 
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1 . 

4 . 


2 . 


2 . 


5. 


2 . 

6. 


L' 


3. 


1. 

4 . 


L 

3 . 




1890. 


*696294007 ; 36*55o86... 2 . . 

3 . RS600. I3«. 10 

*99999.*. ». 2*115. 

..cu. i.i. 6 . 114^^ in. 

1891. 


8 - Ul- iiwrccil. 5 . 9 -m-. 7 }'\. 

\ 1892. 


(a)i 2 ./f,* 84375 - 3 . 

56^ davs. 4 . jCi- 

I'OOOI... 


1893- 

% 

2 fur, I2i«, po, 3 . Ri- 

/350. iif. 8rf. 0 . 1869. 

4 . iiu- !■»- 3^4 

1894. 

• 

(ci)999K 807 ^806193. (d) -5. 

2. ( a ) 0069. ( fi ) 5 050. 

444 miles. 

4 . ft 555 , 

1895. 


(^) 4 feet square. 2. (^) J W *'77-4-*' 3 . R5700. 

tt; . /i . Ill and R4 . 15. 3?. 

5 . 1 50 yards. 


i8g6. 

(«) ho ; 25. 2 . (a) -0203135 ; (//) 300 * 001 . 

178 hr. 52 min. 30 siec. 4 . 7} miles. 6. R2800. 

1897. , 

47:137041. 2. -aSj. 4 . £315. 6. 2203*90^25 francfr. 



APPENDIX. 


A. 'Fo prove that the multiplier and nuiluplicLincl may he 
interchanged without alleving the value of the I'aodncl. 

For example, to prove that 5 4 - 4^ 5- 

Place 5 dots in a line, and repeat this line 4 times. The number 
of (lots in ri row is Si and there are 4 rows ; there- 
fore the number of dots altogether is 5 multiplied 

by 4. Again the number of dots in a column is 4, 

and there are 5 columns; therefore fhe number of dot^ 

altogether is 4 multiplied by 3. Hence 5 x 4«»4 x 5 

B. The product of a recurring decimal by a whole number 01 
by a terminating decimal maybe obtained without converting them 
into viilgai^ fractions. It is evident that the ptoduct in such a case 
will be recurring decimal, and that its period will contain as many 
digits as there are in the period of the multiplicand. 

Example i. Multiply 3'245^ by 7, 714 by 4, and r23(i by 11. 

(i) 3*2456 (ii) 7I4 (iii) 1*236 
7 __ 4 n 

227 2 856 Ans, *3*596 

3 ... 3 

227195 Ans, *3'599*=I3*6 Ans. 

Here, we rnultiply in the usual way, and increase the last Hginc 
in the result by the figure (if any) carried from the first (u? the left) 
column of the period of the multiplicand. 

Example 2. T^fnltiply 6'227 by $‘26. 


(rt) 6*227 

{b) 6*337 

(c) 6’2i7 

8-26 

8*26 


37362 + 1 

373^3 

37363 

I34S4 

124U 

I24S4) 

49816 +3 

49818 

^ 4981813 


I •- 


5t'43727 Ans. 

Her^fir^ we multiply as in thtr^rase of whole numbers, and 
increase ihcf last figuro^ot each partial product by the figure (if any) 
carried from the first ( to the left ) column of the period of, the 
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muhiplicancl, Thus wc gel (^) We "now acid ihes^; lines in the usual 
way^ but to do this coriroctly we extend each line ^except the top 
line) as far as the right-hand figure of the top line, by repeating 
the digits of its period* The number of decimal places as far as 
the end of the first period in the result must be 3 + 2, uc, 5. Wc 
therefore place the decimal point to the left of the 5th figure from 

the end : and the required product is 5**4375^ 
r . • • 

HxaHipU-s. "■ x io« 

Sxattt^e 4./ 100^*32562 3tJioo«*32-§6f. 

Example 5. ‘Jx iooo»'sss 5 x iooo'=555-5. 

C> To divide a recurring' decimal by a whole number, we 
priaeeed |ls in ordinary di«isio(i, ;*bnl^in$^tjtad of bringing down a 
2eto eich time we bringdown the digits aflftlLpeiieil in rotation.. 
Ii» the divisor is a terminating decimal, wc multiply it by that 
power of to which will make it a whole number, and also multiply' 
tho'dividend by the same power of fO ; anti proceed as^n the case 
^ division by a whole number. • ' 

Exan^le i. 

Divide 32*614 by 5. 

S ) 32-624a424*- 
. ■ 6 ' 524 » 484 -; . 

The quotient is ■<}*524S.. 


W ted to divide <*753 by - '033, we should divide 2723*j|^ 


Exnmpk 2. 

• Vividc 2*72,3 by S3. 
Quot. -•0513817.- 

S3 ) 2*7233323- 
265 

' 73 
.53 
203 
'59„ 

.433 

424 

~92 

53 

393 

.371 


THE &Na 












